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EXECUTIVE  SUMMARY 

The  Southern  Study  Area  (SSA)  Exposure  Assessment  presents  detailed  exposure  analyses 
for  the  17  potentially  contaminated  areas  defined  by  the  Southern  Study  Area  Report 
(SAR).  The  evaluations  were  based  on  the  soil  and  sediment  contaminant  concentrations 
presented  in  the  site-specific  Contamination  Assessment  Reports  (CARs)  and  the  overall 
SARs  and  groundwater  contaminants  from  DP  Associates  Groundwater  Database.  The 
maximum  concentrations  for  each  contaminant  detected  were  extracted  from  these  data  and 
reported.  Draft  preliminary  pollutant  limit  values  (PPLVs)  were  computed  for  each  of 
these  site-specific  contaminants  as  described  in  Volume  IV  of  the  Exposure  Assessment 
Report  for  the  direct  (soil  ingestion,  suspended  particulate  inhalation,  and  dermal  contact) 
and  indirect  (open  and  enclosed  space  vapor  inhalation)  exposure  pathways.  Cumulative 
PPLVs  were  computed  for  the  five  exposed  populations  (regulated  visitors,  casual  visitors, 
recreational  visitors,  commercial  workers,  and  industrial  workers).  The  site-by-site 
evaluations  consisted  of  comparisons  of  the  maximum  site  contaminant  concentrations  to 
their  corresponding  cumulative  Draft  PPLVs  in  order  to  determine  exceedances  and,  hence, 
established  a  first  screen  for  determining  sites  which  may  be  considered  as  candidates  for 
remedial  action  during  the  Feasibility  Study.  These  are  ranked  into  two  categories: 

Priority  1  which  consists  of  sites  where  available  soil  contaminant  concentration  data 
indicate  that  the  maximum  detected  concentrations  exceed  the  draft  human  health  based 
criteria,  and  Priority  2  which  consists  of  sites  where  available  soil  contaminant 
concentration  data  indicate  that  the  maximum  detected  concentrations  do  not  exceed  the 
draft  human  health  based  criteria.  Site  designations  will  be  reconsidered  throughout  the 
Endangerment  Assessment  process  as  health  based  criteria  arc  refined  and  additional  data 
become  available. 

A  groundwater  plume  has  been  identified  in  the  SSA.  Therefore,  in  addition  to  the  direct 
soil  exposure  evaluations,  the  significance  of  the  inhalation  of  volatile  groundwater 
contaminants  which  diffuse  through  site  soils  was  estimated  using  the  open  space  and 
enclosed  space  vapor  inhalation  models  as  described  in  detail  in  Volume  IV  (Sections  4.5 
and  4.6,  respectively)  and  the  exposure  analysis  procedures  presented  in  Volume  VI-A. 
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The  exposure  evaluations  were  performed  for  the  most  sensitive  exposed  population  (i.e., 
the  industrial  worker). 

Of  the  17  sites  evaluated  in  the  SSA,  13  were  designated  Priority  1  sites  based  on  the 
most  sensitive  exposed  population  PPLV  (i.e.,  the  industrial  worker).  These  include: 

•  Eastern  Upper  Derby  Lake  (SSA- la) 

•  Upper  Derby  Lake  (SSA- lb) 

•  Lower  Derby  Lake  (SSA-lc) 

•  Rod  and  Gun  Club  Pond  (SSA- Id) 

•  Lake  Ladora  (SSA-le) 

•  Drainage  Ditches  (SSA-2a) 

•  Sand  Creek  Lateral  (SSA-2b) 

•  Drainage  Ditch  and  Overflow  Basin  (SSA-2c) 

•  Buried  Lake  Sludge  (SSA-3a) 

•  Buried  Lake  Sludge  (SSA-3b) 

•  Trash  Dump  (SSA-4) 

•  Havana/Peoria  Streets  -  Ponds  and  Ditch-s  (SSA-5b) 

•  Section  11  -  Ulvalda  Ditch  (SSA-5e). 

Of  the  17  sites  evaluated  in  the  SSA,  4  were  designated  Priority  2  sites  based  on  the  most 
sensitive  exposed  population  PPLV  (i.e.,  the  industrial  worker).  These  include: 

•  Lake  Mary  (SSA-IQ 

•  Section  1  -  Dibromochloropropane  Detection  (SSA-5a) 

•  Section  12  -  Lead  Detection  (SSA-5c) 

•  Section  12  -  Lead  Detection  (SSA-5d). 

The  contaminants  of  concern  (COCs)  in  soils  (i.e.,  those  displaying  cumulative  exposure 
indices  (Els)  greater  than  0.1)  for  the  SSA,  based  on  the  most  sensitive  exposed  population 
PPLV  (i.e.,  the  industrial  worker),  are: 

•  Aldrin 

•  Carbon  tetrachloride 

xiv 
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•  Chlordane 

•  Dibromochloropropane 

•  Dieldrin 

•  2,2-bis(Para-chlorophenyl)-!,l-dichloroethcPC  (PPDDE) 

•  2,2-bis(Para-chlorophenyl)-l,l,l-trichIoroethane  (PPDDT^ 

•  Hexachlorocyclopentadiene 

•  Isodrin 

•  Methylene  chloride 

•  1,1,2^-Tetrachloroethane 

•  Arsenic 

•  Chromium 

•  Lead. 

No  contaminants  of  significance  (COSs)  in  groundwater  (i.e.,  those  displaying  vapor 
exposure  indices  (VEI)  greater  than  1)  were  identified  for  the  SSA. 
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1.0  INTRODUCTION 

The  analyses  and  evaluations  performed  under  the  Rocky  Mountain  Arsenal  (RMA) 
Exposure  Assessment  are  documented  in  eight  report  volumes.  These  include  Volume  I, 
Surface  Use  and  Exposed  Population  Evaluations;  Volumes  II  and  HI,  Toxicity  Assessment; 
Volumes  FV  and  V,  Preliminary  Pollutant  Limit  Value  (PPLV)  Methodology;  Volume  VI, 
Study  Area  Exposure  Assessments;  Volume  VII,  Summary  Exposure  Assessment;  and 
Volume  VUI,  Response  to  Comments  on  the  Draft  Exposure  Assessment. 


Volume  VI  of  the  Exposure  Assessment  is  a  detailed  presentation  of  the  study  area 
exposure  analyses,  consisting  of  sitc-by-sitc  comparisons  of  measured  maximum 
contaminant  concentrations  to  their  Draft  PPLVs  derived  for  an  industrial  worker  (the  most 
sensitive  receptor).  Volume  VI  consists  of  eight  subvolumes,  VI-A  through  VI-H. 
Subvolumc  C  (this  document)  constitutes  the  Study  Area  Exposure  Assessment  for  the 
Southern  Study  Area  (SSA).  The  remaining  subvolumes  are:  VI-A,  Introduction:  VI-B. 
Western  Study  Area;  VI-D,  North  Central  Study  Area;  VI-E,  Central  Study  Area;  VI-F, 
Eastern  Study  Area;  VI-G,  South  Plants  Study  Area;  and  VI-H,  North  Plants  Study  Area. 

A  description  of  the  contents,  approach,  specific  procedures,  and  format  in  preparing  the 
Study  Area  Exposure  Assessment  documents  is  presented  in  Volume  VI-A. 


The  exposure  assessment  for  the  SSA  was  performed  on  a  siie-by-site  basis.  The  site 
designations  are  consistent  with  those  used  in  the  remedial  investigation  (RI)  Study  Area 
Report  (SAR)  for  the  SSA  (EBASCO,  1989a).  The  analytical  data  used  for  each  site  were 
based  on  the  original  Rocky  Mountain  Arsenal  Contamination  Control  Program 
Management  Team  (RMACCPMT)/Phasc  I  and  11  RI  site  Contamination  Assessment 
Reports  (CARs).  Additional  information  on  the  history  of  these  sites  can  be  found  in 
Section  3.2  of  the  SAR  (EBASCO,  1989a).  The  SARs  present  a  regional  overview  of  the 
extent  of  contamination  and  migration  characteristics  throughout  the  Arsenal.  An  analogous 
regional  overview  of  the  exposure  assessment  for  the  SSA  is  presented  in  the  Study  .Area 
Exposure  Summary,  Section  3.0  of  this  report  volume.  This  regional  summary  is  integrated 
with  the  other  study  area  exposure  summaries  in  Volume  VII  to  provide  an  Arsenal- wide 
perspective  of  the  significance  of  the  measured  contamination. 
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The  sites  included  in  the  SSA  Exposure  Assessment  arc  as  follows: 

•  SSA-la:  Eastern  Upper  Derby  Lake 

•  SSA-lb:  Upper  Derby  Lake 

•  SSA-lc:  Lower  Derby  Lake 

•  SSA-ld:  Rod  and  Gun  Club  Pond 

•  SSA-le:  Lake  Ladora 

•  SSA-lf:  Lake  Mary 

•  SSA-2a:  Drainage  Ditches 

•  '  SSA-2b:  Sand  Creek  Lateral 

•  SSA2-C:  Drainage  Ditch  and  Overflow  Basin 

•  SSA-3a:  Buried  Lake  Sludge 

•  SSA-3b:  Buried  Lake  Sludge 

•  SSA-4:  Trash  Dump 

•  SSA-5a:  Section  1  -  Dibromochloropropanc  Detection 

•  SSA-5b:  Havana/Peoria  Streets  -  Ponds  and  Ditches 

•  SSA-5c:  Section  12  -  Lead  Detection 

•  SSA-5d:  Section  12  Lead  Detection 

•  SSA-5e:  Section  11  -  UlvaJda  Ditch 

The  locations  of  each  of  the  sites  listed  above  in  the  SSA  were  depicted  in  the  Southern 
SAR  (EBASCO,  1989a).  The  site-by-sitc  exposure  assessments  for  each  of  the  17  areas 
investigated  are  presented  in  Sections  2.1  through  2.17.  A  study  area  exposure  summary 
for  the  SSA  is  presented  in  Section  3.0. 

The  Soil  Contaminant  Concentration  Tables  in  Sections  2.1  through  2.17,  list  the  maximum 
concentrations  that  were  calculated  for  each  site  over  fA'o  depth  intervals,  designated  as 
Horizon  I  and  Horizon  2.  Horizon  1  included  depths  from  0  to  10  feet  (ft),  and 
Horizon  2  accounted  for  all  depths,  including  0  to  10  ft.  If  the  maximum  concentration 
for  all  depths  is  in  Horizon  1,  then  the  listed  concentration  in  Horizon  2  will  equal 
Horizon  1.  For  a  further  discussion,  sec  Volume  VI- A,  Section  2.2,4.  The  Inductively 
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Ccupicd  Plasma  (ICP)  metals  (i.c.,  cadmium,  chromium,  copper,  Ijad,  and  zinc),  arsenic, 
and  mercury  identified  as  site  contaminants  in  the  tables  include  only  those  which  were 
detected  above  indicator  levels.  The  following  are  the  indicator  levels  used: 


Contaminant 

Arsenic 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Zinc 


Indicator  Level 

CRL'^-IO  ug/g^ 
1-2  ug/g 
25-40  ug/g 
20-35  ug/g 
25-40  ug/g 
CRL-0.10  ug/g 
60-80  ug/g 


As  described  in  Volume  VI-A  of  this  report,  nontarget  contaminants  were  subjected  to  two 
screening  processes  to  determine  whether  or  not  they  should  be  evaluated  in  detail  in  the 
site-by-site  exposure  assessments.  The  first  screening  was  conducted  as  part  of  the  RMA 
Chemical  Index  (EBASCO,  1988b/RIC  88357R01),  and  was  based  on  the  toxicity, 
concentration,  and  frequency  of  occurrence  of  the  nontarget  compounds.  Contaminants 
passing  through  this  first  screening  were  then  subjected  to  a  second  screening  that  was 
conducted  on  a  study  area-by-study  area  basis  within  Appendix  A  of  each  Study  Area 
Exposure  Assessment  (Volumes  VI-B  through  VI-H).  This  second  screening  process 
considered  frequency  of  occurrence,  similarity  of  the  nontarget  concentration  to  that  of 
target  contaminants,  and  co-occurrence  of  nontarget  compounds  with  target  compounds  in 
the  soil  and  sediment  samples.  The  reader  is  encouraged  to  consult  the  RMA  Chemical 
Index  and  the  Study  Area  Exposure  Assessment  Appendices  for  details  of  the  screening 
processes,  as  it  was  judged  too  repetitive  to  include  this  information  in  each  site  where 
nontargets  were  detected. 


1/  certified  reporting  limit 
2/  miciogrims  per  grim 
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2.0  SITE-BY-SITE  EXPOSURE  ASSESSMENT 


2.1  SITE  SSA-la:  EASTERN  UPPER  DERBY  LAKE  (formerly  Site  6-2:  Eastern  Upper 
Derby  Lake,  Upper  Derby  Lake  Overflow;  EBASCO,  1987a^C  87196R03  and 
EBASCO,  1988a/RIC  87196R03A) 

2.1.1  Site-Specific  Considerations 

Figure  SSA-la-1  and  Table  SSA-la-I  depict  the  target  contaminants  for  Site  SSA-la. 
Borings  2  through  16  were  included  in  this  exposure  assessment,  consistent  with  the 
Southern  SAR.  According  to  the  site  history,  no  chemicals  from  the  RMA  target 
contaminant  list  were  suspected  to  be  present  in  Site  SSA-la  (EBASCO,  1987a/RIC 
87196R03). 

2.1.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
SSA-la  are  shown  in  Figure  SSA-la-1.  1,1,2,2-Tetrachloroethane,  occurring  in  Boring  7 
(0-1  ft)  was  not  included  in  the  figure  since  it  was  not  considered  a  target  contaminant 
during  Phase  I  and  Phase  II  investigations.  Although  not  shown  on  this  figure,  this 
nontarget  compound  was  included  in  the  Southern  SAR  and  in  this  exposure  assessment 
because  it  passed  through  the  screening  process  performed  in  the  RMA  Chemical  Index 
(EBASCO,  1988b/RIC88357R01). 

Table  SSA-la-l  summarizes  the  maximum  concentrations  of  contaminants  measured  in  soil 
above  indicator  levels  for  the  ICP  metals,  arsenic,  and  mercury  and  certified  reporting 
limits  (CRLs)  for  organic  contaminants  from  the  Phase  I  and  Phase  II  investigations.  The 
boring  number  and  depth  where  the  maximum  value  was  observed  are  shown.  No  data 
were  included  for  ICP  metals,  arsenic,  and  mercury  in  Horizon  2  because  direct  soil 
exposure  below  10  ft  is  assumed  to  be  negligible  (see  Volume  VI-A).  Based  on  available 
groundwater  data  from  the  first  quarter  1987  to  the  first  quancr  1989  sampling  period,  no 
evidence  of  groundwater  contamination  beneath  this  site  was  found  (see  Volume  VI-A). 

2.1.3  Site  Exposure  Summary 

Tables  SSA-la-2  through  SSA-la-6  present  Draft  PPLVs  and  Els  for  each  site  contaminant. 
The  COCs  arc  summarized  below  for  each  exposed  population  and  with  the  critical 
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exposure  pathway  identified.  Site  SSA-la  is  considered  a  lake  site,  therefore  the  enclosed 
space  vapor  inhalation  exposure  pathway  is  not  included  in  the  calculation  of  the 
cumulative  quantity. 


Contaminants 
of  Concern 

Regulated 

Visitor 

Casual 

Visitor 

Recreational 

Visitor 

Commercial 

Worker 

Industrial 

Worker 

1,1.2,2-Tctra- 

chlorocthane 

- 

-- 

-- 

— 

Cumulative 

Note:  Direct  exposure  pathways  for  soils  include  soil  ingestion,  suspended  paniculate  inhalation,  and  dermal 
contact 

Indirect  exposure  pathways  include  open  and  enclosed  space  vapor  inhalation. 


It  should  be  noted  that  for  1,1,2,2-tetrachloroethane  the  cumulative  El  exceeds  0.1  for  an 
industrial  worker  but  the  direct  and  indirect  Els  do  not  exceed  0.1.  Site  SSA-la  is 
designated  as  a  Priority  T  site,  based  on  the  most  sensitive  exposed  population  PPLV  (i.e., 
the  industrial  worker). 
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EXPOSURE  EVALUATIONS  FOR  REGULATED  VISITORS 


CONTAMINANT 


DIRECT  INDIRECT  CUMULATIVE  DIRECT  INDIRECT  CUMULATIVE  VEl 

PPLV  PPLV  PPLV  El  El  El  OPM 

(ag/icg)  <ng/kg)  (ng/kg) 


ALDRIN 

1.5E+00 

3.8E+04 

1.5E+00 

2.7E-03 

1.1E-07 

2.7E-03 

O.OE+00 

DIELDRIN 

1.6E+00 

1.8E+04 

1.6E+00 

6.4E-03 

5.7E-07 

6.4E-03 

O.OE+00 

1.1,2,2-TETRACHLOROETHANE 

1.3E-02 

4.1E+02 

9.7E+01 

7.1E-03 

2.2E-03 

9.3E-03 

O.OE+00 

$SA*1a-3 

EXPOSURE  EVALUATIONS  FOR  CASUAL  VISITORS 


DIRECT 

INDIRECT 

OMULATIVE 

DIRECT 

IlffilRECT 

CUMULATIVE 

CONTAMINANT 

PPLV 

(ag/kg) 

PPLV 

(ng/kg) 

PPLV 

(ng/kg) 

El 

El 

El 

ALDRIN 

I.SE-^OO 

3.S£*04 

1.5E*00 

2.7E-03 

1. IE-07 

2.7E-03 

o.oc*oo 

DIELORIN 

1.6E>00 

1.8E+04 

1.6E+00 

6.4E-03 

5.7E-07 

6.4E-03 

O.OC+00 

1 , 1 ,2,2-TETRACHLOROeTHANE 

1 .3E+02 

4.1E+02 

9.7E*01 

7.1E-03 

2.2E-03 

9.3E-03 

O.OE+00 

SSA-1»-* 

EXPOSURE  EVALUATIONS  FOR  RECREATIONAL  VISITORS 


DIRECT  INDIRECT  CUMUUTIVE  DIRECT  INDIRECT  CUMUUTIVE  V£I 


CONTAMINANT 

PPLV 

(ng/kg) 

PPLV 

(ng/kg) 

PPLV 

(og/kg) 

El 

El 

El 

OPN 

ALDRIN 

2. IE-01 

2.5E+03 

>. IE-01 

2.0E-02 

1.6E-06 

2.0e-02 

O.OE+00 

DIELORIN 

2.2E-01 

1.2E+03 

2 

I.2E-01 

4.6E-02 

8.6E-06 

4.6E-02 

O.OE+00 

1,1,2,2-TETRACHLOROeTHANE 

1.8E+Q1 

4.3E+01 

1 

I.4E+01 

5. IE-02 

1.4E-02 

6.5E-02 

O.OE+00 

SSA-1a-5 

EXPOSUOE  EVALUATIONS  FON  CCHMEiiCIAL  UORKEAS 


CONTAMINANT 

DIRECT 

PPLV 

(■S/kg) 

INDIRECT 

PPLV 

(ng/kg) 

CUMULATIVE 

PPLV 

(■g/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

•VEI 

ENC 

ALORIN 

1.«*00 

o.oe+00 

1.9E+00 

2.2E-03 

O.OE+00 

2.2E-03 

LS 

DIELORIN 

2.0E+00 

0.0E*00 

2.06+00 

5.0E-03 

O.OE+00 

5.06-03 

LS 

1 , 1 .2,2-TETRACNL0«06THANE 

1.6E+02 

0. 06+00 

1.66+02 

5.66-03 

0.06+00 

5.66-03 

LS 
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SSA-1a-6 

EXPOSUiE  EVXLUATtCNS  FOR  INDUSTRIAL  UCRXERS 


CCNTAMINANT 

DIRECT 

PPLV 

(mg/Ra) 

INDIRECT 

OSVl  ESVI 

(ng/kg)  (ng/kg) 

CUMULATIVE 

PPLV 

(xg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEl 

OPN 

ENC 

ALORIN 

1.2E-01 

5.1E*03 

O.OE+00 

1.2E-01 

3.5E-02 

8.0E-07 

3.5E-02 

O.OE+00 

LS 

DIELORIN 

1.ZE-01 

2.3£*03 

O-OE-^OO 

1.2E-01 

8.2E-02 

4.3E-08 

8.2E-02 

O.OE+00 

LS 

1 , 1 ,2, Z-TETRACHLOROETHAME 

9.9E+00 

5.5E+01 

0.0E«00 

8.4£*00 

9.1E-02 

1.7E-02 

1. IE-01* 

O.OE+00 

LS 

El  U  equal  to  or  axceads  I.OE-01 
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2.2  SITE  SSA-lb:  UPPER  DERBY  LAKE  (formerly  Site  1-2:  Upper  and  Lower  Derby 
Lakes;  EBASCO,  1987b/RIC  87196R02  and  EBASCO,  1988c/RIC  87196R02A) 

2.2. 1  Site-Specific  Considerations 

Figure  SSA-lb-1  and  Table  SSA-lb-1  depict  the  target  contaminants  for  Site  SSA-lb. 
Borings  28  through  45  and  64  through  82  were  included  in  this  exposure  assessment, 
consistent  with  the  Southern  SAR.  The  historical  search  conducted  under  the  contaminant 
assessment  revealed  that  chlorinated  hydrocarbons  were  .suspected  to  be  present  in  Site 
SSA-lb  (EBASCO,  1987b/RJC  87196R02).  According  to  site  history,  no  other  chemicals 
from  the  RMA  target  contaminant  list  were  suspected  to  be  present  in  Site  SSA-lb 
(EBASCO.  1987b/RIC  87196R02). 

2.2.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in 
Site  SSA-lb  are  depicted  in  Figure  SSA-lb-1.  1,1,2,2-Tetrachloroethane  occurring  in 
Boring  31  (0-1  ft)  was  not  included  in  the  figure  since  it  was  not  considered  a  target 
contaminant  during  Phase  I  and  Phase  II  investigations.  Although  not  shown  in  this  figure, 
this  nontarget  compound  was  included  in  the  Southern  SAR  on  this  exposure  assessment 
because  it  passed  through  the  screening  process  performed  on  the  RMA  Chemical  Index 
(EBASCO  1988b/RIC  88357R01). 

Table  3SA-lb-l  summarizes  the  maximum  concentrations  of  contaminants  measured  in  soil 
above  indicator  levels  for  the  ICP  metals,  arsenic,  and  mercury  and  CRLs  for  organic 
contaminants  from  the  Phase  I  and  Phase  II  investigations.  The  boring  number  and  depth 
where  the  maximum  value  was  observed  are  shown.  No  data  were  included  for  ICP 
metals,  arsenic,  and  mercury  in  Horizon  2  because  direct  soil  exposure  below  10  ft  is 
assumed  to  be  negligible  (see  Volume  VI-A).  Based  on  available  groundwater  data  from 
the  first  quaner  1987  to  the  first  quarter  1989  sampling  period,  no  evidence  of  groundwater 
contamination  beneath  this  site  was  found  (see  Volume  VI-A). 


REAlfi/RPT0112.REA  VI-C  8/31/W  4:20  pm  spl 
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2.2.3  Site  Exposure  Summary 

Tables  SSA-lb-2  through  SSA-lb-6  present  Draft  PPLVs  and  Els  for  each  site  contaminant. 
The  COCs  are  summarized  below  for  each  exposed  population  and  with  the  critical 
exposure  pathway  identified.  Site  SSA-lb  is  considered  a  lake  site,  therefore  the  enclosed 
space  vapor  inhalation  exposure  pathway  is  not  included  in  the  calculation  of  the 
cumulative  quantity. 


Contaminants 
of  Concern 

Regulated 

Visitor 

Casual 

Visitor 

Recreational 

Visitor 

Commercial 

Worker 

Indu6trial 

Worker 

Aldrin 

Direct 

Direct 

Direct 

Dir/Ind 

Dir/Ind 

Chlordane 

Direct 

Direct 

Direct 

Direct 

Dir/Ind 

Arsenic 

Direct 

Direct 

Direct 

Direct 

Direct 

PPDDE 

— 

Direct 

— 

Direct 

PPDDT 

— 

— 

Direct 

Indirect 

Dir/Ind 

Dieldrin 

1,1,2,2-Tetra- 

Direct 

Direct 

Direct 

Direct 

Dir/Irid 

chloroethane 

•• 

Direct 

Note:  Direct  exposure  pathways  for  soils  include  soil  ingestion,  suspended  particulate  inhidation,  and  dermal 
contact. 

Indirect  exposure  pathways  include  open  and  enclosed  space  vapor  inhalation. 


The  results  of  the  soil  exposure  summary  indicate  that  exposure  to  contamination  from  the 
direct  and  indirect  pathways  both  contribute  to  the  exceedance  of  the  cumulative  PPLVs. 
Site  SSA-lb  is  designated  as  a  Priority  1  site,  based  on  the  most  sensitive  exposed 
population  PPLV  (i.e.,  the  industrial  worker). 


REA16/RPTnii:.REA  VI.C  9/13/90  S:22  am  spl 
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TABLE  SSA-lb-1 

SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  SSA-lb 
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SSA-1b-2 

EXPOSU«E  EVALUATIONS  F0«  REGULATED  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(XB/kg) 

INDIRECT 

PPLV 

fmq/ltS) 

CUMULATIVE 

PPLV 

(xg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALORIH 

1.5E«00 

I.SE+Ob 

1.5E*00 

1.8E+01* 

I.SE-OS 

1.8E+01* 

O.OE+00 

CHLOROANE 

2.0E+01 

t.bEvOS 

2.0E+01 

2.8E+00* 

3.4E-07 

2.8E+00* 

O.OE+00 

DIELDRIN 

KbE-rOO 

1.0E*06 

l.bEvOO 

3.2E*00» 

7.5E-06a 

3.2E+00* 

O.OEtOO 

PPOOE 

7.4E+01 

8.9E+07 

7.4E+01 

1.8E-02 

1.5£-0a 

1.8E-02 

O.OE+00 

PPOOT 

7.4E*01 

1.9E+0a 

7.4E+01 

3.0E-02 

1.2E-08 

3.0E-02 

O.OE+00 

ENORIN 

2.5EV03 

5.5E«08 

2.5£*03 

9.3E-05 

4.2E-10 

9.3E-05 

O.OE+00 

HEXACHLOROCTCLOPENTAO I ENE 

1.7E+04 

1.9£*04 

8.8£*03 

2.  IE-05 

1.9E-05 

4.0E-05 

O.OE+00 

ISOORIN 

5.8£*02 

I.IEvOa 

5.8£*02 

6.2E-04 

3.4E-09 

6.2E-04 

O.OE+00 

1 , 1 , 2, 2-TETRACHLOfiOETMANE 

1.3E+02 

1.1E+04 

1.3E+02 

7.9E-03 

9.2E-05 

8.0E-03 

O.OE+00 

ARSENIC 

2.2E+01 

O.OE+00 

2.2E»01 

6.0E-01* 

O.OE-KW 

6.0E-01* 

O.OE+00 

COPPER 

4.2E*05 

O.OEvOO 

4.2E*05 

8.9E-05 

0.£IE*00 

8.9E-05 

O.OE+OO 

LEAD 

1.5E+(K 

O.OE+00 

1.5E+04 

4.4E-03 

O.OEvflO 

4.4E-03 

O.OE+00 

MERCURY 

3.3E+03 

O.OEvOO 

3.3E*03 

S.4E-03 

0.0E*0O 

5.4E-03 

O.OE+00 

ZINC 

2.0E'*06 

O.OE-OO 

2.0EV06 

8.6E-05 

O.OEvOO 

8.6E-05 

O.OE+00 

a:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  it  below  one- tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pore  compoiaxi. 

The  SPPPLV  has  therefore  been  set  to  l.OOE+06  tng/kg  (See  voluse  VI-A). 

•:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00^*06  the  calculations  in^Jly  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 


SSA-1b-3 

EXPOSURE  EVALUATIONS  FOR  CASUAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(■0/kg) 

INDIRECT 

PPLV 

«aB7)tg> 

CUMULATIVE 

PPLV 

(MS/ leg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN  • 

ALD8IN 

1.5E+00 

1.5E+06 

1.5E«00 

1.8E+01* 

1.8E-05 

1.8E+01* 

O.OE+00 

CHLCROANE 

2.0E+01 

i.6£+oa 

2.0E+01 

2.8E+00* 

3.4E-07 

2.8E+00* 

O.OE+00 

DIELORIN 

1.6E«00 

l.bE-rOO 

3.2E+00* 

7.5E-08* 

3.a+oo* 

O.OE+00 

PPOOE 

7.4E+01 

8.9E-07 

7.*£»01 

1.8E-02 

1.5E-08 

1.6E-02 

O.OE+00 

PPOOT 

7.*£*01 

1.9E+08 

7.4E+01 

3.%-02 

1.2E-08 

3.0E-02 

O.OE+00 

ENORIN 

2.5Ee03 

5.5E«08 

2.5E*03 

9.3E-05 

4.2E-10 

9.3E-05 

O.OE+00 

HEXACHLOROCYCLOPENTAO I ENE 

1.7EKK 

1.9€*04 

B.B£*02 

2.  IE-05 

1.9E-05 

4.0E-0S 

O.OEtOO 

ISOORIN 

5.8E«02 

i.iE*oa 

5.8E+02 

6.2E-M 

3.4E-09 

6.2E-04 

O.OE-tOO 

1,1,2,2-TETRACHLOROETHANE 

1.3E*02 

1.1E*04 

1.3E+02 

7.9E-03 

9.2E-05 

8.0E-03 

0.0£*00 

ARSENIC 

2.2E+01 

O.OEeOO 

2.2E*01 

6.0E-01* 

0.0E*0O 

6.0E-01* 

O.OE-tOO 

COPPER 

A.2E+05 

O.OE+00 

4.2E+05 

8.9E-05 

O.OE+00 

8.9E-05 

O.OE+00 

LEAD 

1.5E+04 

0.0€*00 

1.5E+04 

4.4E-03 

O.OE+00 

4.4E-03 

O.OE+00 

KRCURT 

3.3E+03 

O.OE+00 

3.3E*03 

5.4E-03 

o.oc«oo 

5.4E-03 

O.OE+OO 

ZINC 

2.0E«06 

O.OE+00 

2.0£«06 

8.6E-05 

0.0E*0O 

8.6E-0S 

O.OEXX) 

a:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  fluA  vhich  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  coepound. 

The  SPPPLV  has  therefore  been  set  to  1.00E*06  mg/kg  (See  volLme  VI-A). 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  then  1.00E*06  the  calculations  i«ply  that  the  contaminant 

does  not  pose  unacceotable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pore  for*. 
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SSA-lb-* 


CONTAMINANT 

EXPOSURE  EVALUATIONS  FOR  RECREATIONAL  VISITORS 

DIRECT  INDIRECT  CUMULATIVE  DIRECT  INDIRECT 

PPLV  PPLV  PPLV  El  El 

(■a/kg)  (ng/kg)  (mg/kg) 

CUMULATIVE 

El 

VEl 

OPH 

ALOKIN 

2. IE-01 

9.8£«(K 

2. IE-01 

1.3E*02* 

2.SE-S4 

1.3E+02* 

O.OE+00 

CNLONOANE 

2.;e+oo 

1.1E+07 

2.7E«00 

2.0E+01* 

5.2E-06 

2.0C+01* 

O.OE+00 

DIELORIN 

2.2E-01 

1.0E*06 

2.2E-01 

2.3E*01* 

I.IE-OAa 

2.3E*01‘ 

O.OE+00 

PPOOE 

1.0C+01 

5.9E+06 

I.OE+OI 

1.3E-01* 

2.2E-07 

1.3E-01* 

O.OEmOO 

PPOOT 

I.OEeOI 

1.3E+07 

1.0E+01 

2.2E-01* 

1.8E-07 

2.2E-01* 

O.OE+00 

ENCRIN 

1.1E*03 

8.5£»07 

1.1E+03 

2.2E-tK 

2.7E-09 

2.2E-04 

O.OE+OO 

HEXACNLOROCTCIOPENTAD I ENE 

5.7E+03 

6.7E«03 

3.1E*03 

6.2E-05 

5.2E-0S 

1. IE-04 

O.OE+00 

ISOORIN 

2.5E+02 

1.7E+07 

2.5E*02 

1.5E-03 

2.2E-08 

1.5E-03 

O.OE+00 

1,1,2,2-TETRACHLOROeTH/fE 

1.8E+01 

1.7E+03 

1.7E*01 

5.7E-02 

6.0E-04 

S.7E-02 

O.OE+00 

ARSENIC 

3.9E+00 

O.0E*0O 

3.9Er00 

3.3E+00* 

O.OErOO 

3.3E*00* 

0.0£*00 

COPPER 

2.5E+05 

O.OE+00 

2.5E*05 

1.5E-04 

0.0E*OO 

1.5E-04 

O.OE+00 

LEAD 

9.2E*03 

O.OE+00 

9.2E*03 

7.4E-03 

O.OEmOO 

7.4E-03 

O.OE+OO 

MERCURY 

2.0£m03 

O.0E*0O 

2.0E-03 

9. IE-03 

0.0E*OO 

9. IE-03 

O.OE+00 

ZINC 

1.1E+06 

O.OE-00 

1.1E+06 

1.6E-04 

o.OE*ao 

1.6E-04 

O.OE+OO 

■:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  tcfjal  to  pure  compound.. 

T  ie  SPPPLV  has  therefore  been  set  to  1.00E<-06  mg/kg  (See  volune  VI-A). 

*!  El  is  equal  to  or  exceeds  1.0E-01 

If  the  P«l.V  value  Indicated  is  greater  than  1.00?>0i  the  calculations  Imply  that  the  contaminant 

does  not  pose  iraeceptable  chronic  exposure  throjgh  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SSA-1b-5 

EXPOSURE  evaluations  FOR  CCMHERCIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(■g/kg) 

INDIRECT 

PPLV 

(*9/kg) 

CUMULATIVE 

PPLV 

(ng/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

ENC 

ALDRIH 

1.9E+00 

4.0E-01 

3.3E-01 

1.4E*01» 

6.8£*01* 

8.2E+01* 

LS 

CHLOROANE 

2.5E+01 

1 .4E*<K 

2.5E+01 

2.2E*00* 

4.0E-03 

2.2E*00* 

LS 

OIELORIN 

2.oe*oo 

1.0£*06 

1.9E+00 

2.6£*00* 

a.9E-02a 

2.7E+00* 

LS 

PPOOE 

9.3E+01 

1.9E+01 

1.42*01 

1.4E-02 

6.7E-02 

8.1E-02 

LS 

PPOOT 

9.3Ee01 

1.9E+01 

1.4£*01 

2.4E-02 

1. IE-01* 

1.4E-01* 

LS 

ENORIN 

1.4E+03 

2.9E*02 

2.4E*02 

1.7E-04 

8.0E-04 

9.7E-04 

LS 

HEXACNLOROCTCLOPENTAD I ENE 

5.SE+03 

1.9E+01 

1.9E*01 

6.4E-05 

1.8E-02 

1.8E-02 

LS 

ISOORIN 

3.2E*02 

6.7E+01 

5.5E*01 

1. IE-03 

5.4E-03 

6.5E-03 

LS 

1,1,2,2-TETRACHIOROCTHANE 

1.6£*02 

3.4E*01 

2.8E*01 

6.2E-03 

3.0E-0Z 

S.4E-02 

LS 

ARSENIC 

2.0E+01 

0.0E*OO 

2.0E*01 

6.5E-01* 

O.OE*00 

6.5E-01* 

LS 

COPPER 

1.82*05 

0.0E*00 

1.8£*05 

2. IE-04 

O.0E*OO 

2. IE-04 

LS 

LEAD 

6.5E+03 

0.0E*OO 

4.5E*03 

1.0E-02 

0.0E*00 

1.0E-02 

LS 

MERCURY 

1.4E*03 

0.0E*0O 

1.4E*03 

1.3E-02 

O.OE+00 

1.3E-02 

LS 

ZINC 

7.eE*05 

0.0£*00 

7.8£*05 

2.2E-04 

O.0E*OO 

2.2E-04 

LS 

a:  This  cantaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  uhich  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound. 
The  SPPPLV  has  therefore  been  set  to  1.00£-»06  mg/kg  (See  volixne  VI-A). 


SSA-1b-6 

EXPOSURE  EVALUATICWS  fCtt  INUUSTRIAL  UORXESS 


CONTAMINANT 

DIRECT 

PPLV 

<ng/kg) 

INDIRECT 

OSVI  ESVI 

(aig/kg)  Caig/kg) 

CUMULATIVE 

PPLV 

(ne/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

OPN 

V6I 

ENC 

ALORIN 

1.2E-01 

2.0e-»05 

4.0E-01 

9.0E-02 

2. 36*02* 

6.8E+01* 

3.06*02* 

O.OE+OO 

LS 

CMLOROANE 

1.5E*00 

2.1E*07 

5.2E+00 

1.2E+00 

3.66+01* 

1.16*01* 

4. 76*01* 

0.06*00 

LS 

OIELORIN 

1.2E-01 

9.06*04 

1.96+01 

1.2E-01 

4.26+01* 

2.7E-01* 

4.26*01* 

0.06*00 

LS 

PPOOE 

5.7E«00 

1.2E+07 

1.9E+01 

4. 46*00 

2.3E-01* 

6.7E-02 

2.96-01* 

0.06*00 

LS 

PPOOT 

S.TE^OO 

2.5E*07 

1.9E+01 

4.46*00 

3.8E-01* 

1. IE-01* 

5.06-01* 

0.06*00 

LS 

ENORIN 

2.5E*02 

7.3£*07 

8.66*02 

2.0E+02 

9.1E-04 

2.7E-04 

1.26-03 

O.OE+OO 

LS 

HEXACHLOROCYCLOPENTAD I ENE 

3.aE*02 

2.5E*03 

5.8£*01 

4.96*01 

9.1E-04 

6.2E-03 

7. IE-03 

0.06*00 

LS 

ISOORIN 

5.9E+01 

1.4E+07 

2.0E+02 

4.6E+01 

6. IE-03 

1.SE-03 

7.96-03 

0.06*00 

LS 

1,1,2,2-TETRACHLOROETHANE 

9.9E+00 

1.4E+03 

3. 46*01 

7.6E+00 

1.0E-01* 

3.06-02 

1.36-01* 

0.06*00 

LS 

ARSENIC 

1.6£r00 

0.0E*00 

O.OE+00 

1.6E+00 

8. 16*00* 

0.06*00 

8.1E+00* 

0.06*00 

LS 

COPPER 

5.7E+04 

0.0E*00 

0.06*00 

5.7E+04 

6.5E-04 

O.OE+OO 

6.SE-04 

0.06*00 

LS 

LEAD 

2.2E*03 

0,0E*00 

O.OE+00 

2.2E+03 

3. Ik-02 

O.OE+OO 

3. IE-02 

0.06*00 

LS 

MERCURY 

4.6E+02 

O.OE+00 

0.06*00 

4.6E+02 

3.9E-02 

O.DE+00 

3.96-02 

0.06*00 

LS 

ZINC 

1.4E-a5 

O.OE*O0 

O.OE+OO 

1.4E+05 

1.2E-03 

0.06*00 

1.2E-03 

0.06*00 

LS 

•:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E>06  the  calculations  iriply  that  the  contaaiinant  does  not  pose  unacceptable 
chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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2.3  SITE  SSA-lc:  LOWER  DERBY  LAKE  (formerly  Site  1-2:  Upper  and  Lower  Derby 
Lakes;  EBASCO,  1987b/RIC  87196R02  and  EBASCO,  1988c/RIC  87196R02A) 

2.3.1  Site-Specific  Considerations 

Figure  SSA-lc- 1  and  Table  SSA-lc- 1  depict  the  target  contaminants  for  Site  SSA-lc. 
Borings  1  through  17,  19  through  27,  and  46  through  63  were  included  in  this  exposure 
assessment,  consistent  with  the  Southern  SAR.  The  historical  search  conducted  under  the 
contaminant  assessment  revealed  that  chlorinated  hydrocarbons  were  suspected  to  be  present 
in  Site  SSA-lc  (EBASCO,  1987b/RIC  87196R02).  According  to  site  history,  no  other 
chemicals  from  the  RMA  target  contaminant  list  were  suspected  to  be  present  in  Site 
SSA-lc  (EBASCO,  1988c/RIC  87196R02A). 

2.3.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in 
Site  SSA-lc  are  depicted  in  Figure  SSA-lc-1.  Table  SSA-lc-1  summarizes  the  maximum 
concentrations  of  contaminants  measured  in  soil  above  indicator  levels  for  the  ICP  metals, 
arsenic,  and  mercury  and  CRLs  for  organic  contaminants  from  the  Phase  I  and  Phase  II 
investigations.  The  boring  number  and  depth  where  the  maximum  value  was  obser\'ed  are 
shown.  No  data  were  included  for  ICP  metals,  arsenic,  and  mercury  in  Horizon  2  because 
direct  soil  exposure  below  10  ft  is  assumed  to  be  negligible  (see  Volume  VI- A).  Based  on 
available  groundwater  data  from  the  first  quaner  1987  to  the  first  quarter  1989  sampling 
period,  no  evidence  of  groundwater  contamination  beneath  this  site  was  found  (see 
Volume  VI-A). 

2.3.3  Site  Exposure  Summary 

Tables  SSA-lc-2  through  SSA-lc-6  present  Draft  PPLVs  and  Els  for  each  site  contaminant. 
The  COCs  are  summarized  below  for  each  exposed  population  and  with  the  critical 
exposure  pathway  identified.  Site  SSA-lc  is  considered  a  lake  site,  therefore  the  enclosed 
space  vapor  inhalation  exposure  pathway  is  not  included  in  the  calculation  of  the 
cumulative  quantity. 


REAI6/Rrr0112.REA  VI-C  8/21/90  4;20  pm  spl 
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Contaminants 
of  Concern 

Regulated 

Visitor 

Casual 

Visitor 

Recreational 

Visitor 

Commercial 

Worker 

Industrial 

Worker 

Aldrin 

Direct 

Direct 

Direct 

Dir/Ind 

Dir/Ind 

Dieldrin 

Direct 

Direct 

Direct 

Direct 

Direct 

Chromium 

Direct 

Direct 

Direct 

Direct 

Direct 

Chlordane 

— 

— 

Direct 

.. 

Direct 

Dibromochloropropane 

•• 

Direct 

•• 

Direct 

Note:  Direct  exposure  pathways  for  soils  include  soil  ingestion,  suspended  particulate  inhalation,  and  demnal 

contact 

Indirect  exposure  pathways  include  open  and  enclosed  space  vapor  inhalation. 


The  results  of  the  soil  exposure  summary  indicate  that  exposure  to  contamination  from  the 
direct  and  indirect  pathways  both  contribute  to  the  exceedance  of  the  cumulative  PPLVs. 
Site  SSA-lc  is  designated  as  a  Priority  1  site,  based  on  the  most  sensitive  exposed 
population  PPLV  (i.e.,  the  industrial  worker). 


REA16/RPT0n:.REA  VI-C  9/11/90  4:07  pm  spl 
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Progrom  Monager's  Office  for 
Reeky  Mountain  Arsenal  Cleanup 
Aberdeen  Proving  Ground;  Morylona 
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Prepored  for; 

FIGURE  SSA-lc-l 

Progrom  Manager'*  Office  for 

Rocky  Mountain  Arsenal  Cleanup 

Aberdeen  Proving  Ground;  Morylond 

Phase  I  and  Phase  11  Analytes  Detected 

Within  or  Above  Indicator  Levels 

Rocky  Mountain  Arsenal 

Prepared  by  ;  Ebasco  Services  Incorporoted 

?*  f 
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TABLE  SSA-lc-1 

SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SrrE  SSA-lc 
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REA9/TBL0066.REA  VI-E  8/30/90  10:32  pm  «m» 


SSA-lc-2 

EXPOSURE  EVALUATIONS  FOR  REGULATED  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(DS/kg) 

INDIRECT 

PPLV 

(xg/kg) 

CUMULATIVE 

PPLV 

(ng/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALDRIH 

1.5E+00 

5.5E*06 

1.SE+00 

S.7E+00* 

2.4E-06 

8.7E+00* 

O.OE+00 

CHLORDANE 

2.0E+01 

5.9E+08 

2.0E+01 

1.5E-02 

5. IE-10 

1.5E-02 

O.OE+00 

DIBROMOCHLOROPROPANE 

1.8E+01 

5.7E+03 

I.SErOI 

1.7E-02 

5.3E-05 

1.7E-02 

O.OE-rOO 

PPOOE 

7.4E+01 

3.3£+0a 

7.4E+01 

8.0E-04 

1.8E-10 

8.0E-04 

O.OE-vOO 

PPOOT 

7.4E+01 

7.0E+08 

7.4E+01 

6. IE-04 

6.4E-11 

6.1E-04 

O.OE+OO 

OIELDRIN 

1.6£v00 

2.5E+06 

1.6E+00 

1.3E-01* 

8.0E-08 

1.3E-01* 

O.OE+00 

ENORIN 

2.5E*03 

2.0E+09 

2.5E-V03 

4.4E-0S 

5.4E-11 

4.4E-0S 

O.OE-vOO 

ISOORIN 

5.8E+02 

4.0E+08 

5.8£*02 

2.&E-04 

3.8E-10 

2.6E-04 

O.OE+OO 

CHROMIUM 

6.9E+01 

0.0£*00 

6.9E+01 

2.2£r00* 

O.OE+00 

2.2E+00* 

O.OE+OO 

COPPER 

4.2E+05 

0.0€+00 

4.2E+05 

1.8E-04 

O.OE+00 

1.8E-04 

O.OE+OO 

LEAD 

1.5Er04 

O.OE+00 

1.5E+04 

5.7E-03 

O.OE+00 

5.7E-03 

O.OE+OO 

MERCURY 

3.3E*03 

O.OE+00 

3.3E+03 

1.2E-03 

O.OE+OO 

1.2E-03 

O.OE+OO 

ZINC 

2.0E+06 

O.OE+00 

2.0Er0« 

5.5E-05 

O.OErOO 

5.5E-0S 

O.OE+OO 

•;  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.Q0£»06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SSA-lc'3 

EXPOSURE  EVALUATIONS  FOR  CASUAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(■B/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

0PM 

ALDRIN 

1.5E*00 

5.5E*06 

1.5E+00 

S.TEtOO* 

2.4E-06 

8.7E+00* 

0.0E*0O 

CHLOROANE 

2.0E+01 

5.9E+08 

2.0£*01 

1.5E-02 

5. IE-10 

1.5E-02 

O.OE+00 

0 I BROMOCHLOROPROPANE 

1.8E*01 

5.7E+a5 

1.8£*01 

1.7E-02 

5.3C-CI5 

1.7E-02 

o.oe+00 

PPOOE 

7.4E+01 

3.3E+08 

7.4E+01 

8.0E-04 

1.BE-10 

8.0E-04 

O.OE+00 

PPOOT 

7.AE+01 

7.0E+08 

7.4E*01 

6.1E-04 

6.4E-11 

6.1E-04 

O.OE+00 

DIELORIN 

1.6E*00 

2.5E+06 

1.6E+00 

1.3E-01* 

8.0E-08 

1.3E'01* 

O.OE+00 

ENDRIN 

2.5E+03 

2.0£«09 

2.5E*03 

4.4E-05 

5.4E-11 

4.4E-05 

O.OE+00 

ISOORIH 

5.8E+02 

A.OE-tOS 

5.8E+02 

2.6E-04 

3.a£-10 

Z.6E'04 

O.OE+00 

CHROMIUM 

6.9E401 

0.0E*OO 

6.9Et01 

2.2E'tOO* 

O.OE-tOO 

2.2E+00* 

O.OE+00 

COPPER 

4.2E*05 

O.OExOO 

4.2Ef05 

1.8E-04 

O.OE+00 

T.8E-04 

O.OE+OO 

LEAD 

1.5E*04 

0.OE*OO 

1.5E»04 

5.7E-03 

O.OE+00 

5.7E-03 

O.OE+00 

MERCURY 

3.3E+03 

0.0E*OO 

3.3E+03 

1.2E-03 

O.OEtOO 

1.2E-03 

O.OE+00 

ZINC 

2.0E*06 

O.OE-tOO 

2.0E+(» 

5.5E-0S 

O.OE+00 

5.5E-05 

O.OE+OO 

*:  El  is  equal  to  or  exceeds  l.OE-01 

II  the  PPLV  value  indicated  is  greeter  than  1.00E+06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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$SA-1e-* 

EXPOSURE  EVALUATIONS  FOR  RECREATIONAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(■g/kg) 

IlffilRECT 

PPLV 

(■g/kg) 

CUMULATIVE 

PPLV 

(■g/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALDRIN 

2.1E-01 

3.6£r05 

2. IE-01 

6.3Ee01* 

3.6E-05 

6.3E+01* 

O.OE+00 

CHLOROANE 

2.7E+00 

3.9E*07 

2.7E+00 

1. IE-01* 

7.5E-09 

1.1E-01* 

0.0E*0O 

D 1 BROMOCHLOROPROPANE 

2.5E+00 

8.8E«02 

2.5E+00 

1.2E-01* 

3.4E-04 

1.2E-01* 

0.0E*OO 

PPOOE 

1.0E+01 

2.2E»07 

1.0E+01 

5.8E-03 

2.7E-09 

5.8E-03 

O.OE+00 

PPOOT 

1.0E+01 

*.6£*07 

l.OE+01 

4.4E-03 

9.7E-10 

4.4E-03 

O.OE+00 

DIELORIM 

2.a-oi 

1.7E*05 

2.2E-01 

9.2E-01* 

1.2E-06 

9.2E-01* 

0.0E-»0O 

ENORIN 

1.1E+03 

3.1E*0J 

1.1E-KI3 

1.0E-04 

3.5E-10 

1.0E-04 

O.OE+00 

ISOORIN 

2.5£*02 

6.1E*07 

2.5E*02 

6.1E-(W 

Z.4E-09 

6.1E-04 

O.OE+00 

CNRCMIUM 

S.SE-rOO 

O.OCeOO 

B.aE*<X> 

1.7E+01* 

O.OF+00 

I.TE+OI* 

0.0E*0O 

COPPER 

2.5E*05 

O.OE+00 

2.5E+05 

3.0E-04 

0.0€*00 

3.0E-04 

O.OE+00 

LEAD 

9.2E»03 

O.OEtOO 

9.2E+03 

9.5E-03 

O.OE+00 

9.5E-03 

O.OE+00 

MERCURY 

2.0E+03 

O.OE^OO 

2.0E«03 

2. IE-03 

O.OE+00 

2. IE-03 

O.0E*OO 

ZINC 

1.1E*06 

O.OE*00 

1.1E+06 

1.0E-04 

O.OE+00 

1.0E-04 

O.OC+OO 

•:  El  I*  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E*06  the  calculations  iiaply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SSA-lc-5 

EXP0SU8E  EVALUATIOMS  FOR  COmERClAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(■g/kg) 

INDIRECT 

PPLV 

(■0/kg) 

CUMULATIVE 

PPLV 

(ng/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

ENC 

ALORIN 

1.9E+00 

4.0E-01 

3.3E-01 

6.9E+00* 

3.H»01* 

4.0E+01* 

LS 

CNLOROANE 

2.5E+01 

1.4E+04 

2.5E+01 

1.2E-02 

2.ZE-05 

1.2E-02 

LS 

01  BACMOCHLOKOPftOPANE 

2.3E+01 

4.a£'»00 

3.9E+00 

1.3E-02 

6.3E-02 

7.6E-02 

LS 

PPOOE 

9.3£*01 

1.9E+01 

1.4E+01 

6.3E-04 

3.0C-03 

3.7E-03 

LS 

PPOOT 

9.3E+01 

i.9E*01 

1.4£*01 

4.SE-04 

2.3E-03 

2.8E-03 

LS 

OIELDRIN 

2.0E+00 

5.e£+01 

1.9E+CI0 

1.0E-01* 

3.5E-03 

1.0E-01* 

LS 

ENOfilN 

1.4E*03 

2.9E+02 

2.4E+02 

8.0E-05 

3.8E-04 

4.6E-04 

LS 

ISOORIN 

3.2E+02 

6.7E*01 

5.5E+01 

4.7E-04 

Z.2E-03 

2.7E-03 

LS 

CHROMIUM 

5.5E+01 

O.OE+00 

S.5E*01 

2.7E*00* 

O.CE+OO 

2.7E+00* 

LS 

COPPER 

1.8E+05 

O.OE+00 

1.8£*05 

4.3E-04 

O.OE+00 

4.3E-04 

LS 

LEAD 

6.5E>03 

O.OE+00 

6.5E*03 

1.3E-02 

O.CEtOO 

1.3E-02 

LS 

MERCURY 

1.4E+03 

0.0E*00 

1.4E»03 

2.9E-03 

0.0£*00 

2.9E-03 

LS 

ZINC 

7.8£*05 

O.0E*OO 

7.8£*05 

1.4E-04 

O.OE+00 

1.4E-04 

LS 

El  is  equal  to  or  exceetls  1.0E-01 
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SSA-1e-6 

EXPOSURE  EVALUATIONS  FOR  INDUSTRIAL  WORKERS 


CONTAMINANT 

DIREa 

PPLV 

(mg/kg) 

INDIRECT 

OSVI  ESVt 

(■g/kg)  (B)g/kg) 

CUMULATIVE 

PPLV 

(Mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ENC 

ALORIN 

1.2E-01 

7.3E-KH 

4.0E-01 

9.0E-02 

1.1E+02* 

3.3E+01* 

1.4E+02* 

O.OE+00 

LS 

CHLOROANE 

1.5E+00 

7.9E+07 

5.2£*00 

1.2E+00 

2.0E-01* 

5.8E-02 

2.6E-01* 

O.OE+00 

LS 

0 I BROMOCHLOROPROPANE 

1.4E*00 

7.6E+02 

A.SE^OO 

1.1E+00 

2.1E-0T 

6.3E-02 

2.8E-01* 

O.OE-tOO 

LS 

PPOOE 

S.TE^OO 

4.4E+07 

1.9€*01 

4.4E->00 

1.0E-02 

3.0E-03 

1.3E-02 

O.OE+00 

LS 

PPDDT 

5.7E+00 

9.3E+07 

1.9E+01 

4.4£*00 

7.9E-03 

2.3E-03 

1.0E-02 

O.OEtOO 

LS 

OIELDRIN 

1.2E-01 

3.3E+05 

1.9£*01 

1.2E-01 

1.6E+00* 

1.0E-02 

1.6E*00* 

O.OE-rOO 

LS 

ENDRIN 

2.5E+Q2 

2.7E+08 

8.6£*02 

2.0E+02 

4.3E-04 

1.3E-04 

5.6E-04 

O.OE+00 

LS 

ISOORIN 

5.9E+01 

5.3E+07 

2.0E+02 

4.6E+01 

2.SE-03 

7.5E-04 

3.3E-03 

O.OE+00 

LS 

CHROMIUM 

1.1E+00 

O.OEeOO 

O.OE^OO 

1.1E+00 

1.3E+02* 

O.OE+00 

1.3E+02* 

O.OE+OO 

LS 

COPPER 

5.7E«04 

O.OE+00 

0.0E-»OO 

5.7E->-04 

1.3E-03 

O.OE+00 

1.3E-03 

O.OE+00 

LS 

LEAD 

2.2E+03 

0.0E*OO 

O.OE+00 

2.2E+03 

4.0E-02 

O.OE+00 

4.0E-02 

O.OE+00 

LS 

MERCURY 

4.6E«02 

o.oe+00 

O.OE+00 

4.6E+02 

8.9E-03 

0.0E*00 

8.9E-03 

O.OE+00 

LS 

ZINC 

1.4E«05 

O.OE+00 

o.oe«oo 

1.4E+05 

7.9E-04 

O.OE^OO 

7.9E-04 

O.OE+00 

LS 

*:  El  i«  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E*06  the  calculation!;  iirply  that  the  contaminant  does  not  pose  unacceptable 
chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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2.4  SITE  SSA-ld:  ROD  AND  GUN  CLUB  POND  (fomeriy  Site  12-2:  Rod  and  Gun 
Qub  Pond;  EBASCO,  1987c/RIC  87127R04  and  EBASCO,  1988d/RIC  87127R04A) 

2.4. 1  Site-Specific  Considerations 

Figure  SSA-ld-1  and  Table  SSA-ld-1  depict  the  target  contaminants  for  Site  SSA-ld. 
Borings  1  through  9  were  included  in  the  exposure  assessment,  consistent  with  the 
Southern  SAR.  According  to  the  site  history,  no  chemicals  from  the  RMA  target 
contaminant  list  were  suspected  to  be  present  in  Site  SSA-ld  (EBASCO,  1987c/RIC 
87127R04). 

2.4.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
SSA-ld  are  shown  in  Figure  SSA-ld-1.  1,1,2,2-TetrachIorocthane,  occurring  in  Boring  4 
(0-1  ft)  was  not  included  in  the  figure  since  it  was  not  considered  a  target  contaminant 
during  Pha.se  I  and  Phase  II  investigations.  Although  not  shown  on  this  figure,  this 
nontarget  compound  was  included  in  the  Southern  SAR  and  in  L*iis  exposure  assessment 
because  it  passed  through  the  screening  process  performed  in  the  RMA  Chemical  Index 
(EBASCO.  1988b/RIC88357R01). 

Table  SSA-ld-1  summarizes  the  maximum  concentrations  of  contaminants  measured  in  soil 
above  indicator  levels  for  the  ICP  metals,  arsenic,  and  mercury  and  CRLs  for  organic 
contaminants  from  the  Phase  I  and  Phase  II  investigations.  The  boring  number  and  depth 
where  the  maximum  value  was  observed  are  shown.  No  data  were  included  for  ICP 
metals,  arsenic,  and  mercury  in  Horizon  2  because  direct  soil  exposure  below  10  ft  is 
assumed  to  be  negligible  (see  Volume  VI-A).  Based  on  available  groundwater  data  from 
the  first  quarter  1987  to  the  first  quarter  1989  sampling  period,  no  evidence  of  groundwater 
contamination  beneath  this  site  was  found  (see  Volume  VI-A). 

2.4.3  Site  Exposure  Summary 

Tables  SSA-Id-2  through  SSA-ld-6  present  Draft  PPLVs  and  Els  for  each  site  contaminant. 
The  COCs  are  summarized  below  for  each  exposed  population  and  with  the  critical 
exposure  pathway  identified.  Site  SSA-ld  is  considc.red  a  lake  site,  therefore  the  enclosed 
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space  vapor  inhalation  exposure  pathway  is  not  included  in  the  calculation  of  the 
cumulative  quantity. 


Gintaminants 

Regulated 

Casual 

Recreational 

Commercial 

Industrial 

of  Concern 

Visitor 

Visitor 

Visitor 

Worker 

Worker 

1,1,2,2-Tetra- 

chloroethane 

"" 

•• 

Omulative 

Note:  .  Direct  exposure  pathways  for  soils  include  soil  ingestion,  suspended  paniculate  inhalation,  and  dermal 
contacL 

Indirect  exposure  pathways  include  open  and  enclosed  space  vapor  inhalation. 


It  should  be  noted  for  1,1,2,2-tetrachloroetliane,  the  cumulative  El  exceeds  0.1  for  an 
industrial  worker  but  the  direct  and  indirect  Els  do  not  exceed  0.1.  Site  SSA-ld  is 
designated  as  a  Priority  1  site,  based  on  the  most  sensitive  exposed  population  PPLV  (i.e., 
the  industrial  worker). 
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0-1  eiL 


\  ' 
M* 

Range  n, 


0-1  BIL 
2-3  BIL 


Prepared  for' 

Program  Manoger's  Office  for 
PocKy  Mountain  Arsenal  Cleanup 
Aoerdeen  Proving  Ground  ,  Mnrylond 


FIGURE  SSA-ld-l 

Phose  I  ond  Phase  II  Anolytes 

Detected  Within  or  Above  Indicator  Levels 

PocKy  Moui.'nin  Arsenal 

Prepared  by  Ebosco  Services  Incorporated 
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TABLE  SSA-id-I 

SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  SSA-ld 


\0  VO  ^  ^ 


O  O  O  <N 


VO 

o  d  d  o 


•O  >0  Tf  — 


O  O  O  <N 


Tf 

o  o 
—  o  c^ 

d  d  d  d 
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SSA-1d-2 

EXPOSURE  EVALUATIONS  FOR  REGULATED  VISITORS 


DIRECT 

ItffilRECT 

CUMULATIVE 

DIRECT 

INDIRECT 

CUMULATIVE 

CONTAMINANT 

PPLV 

PPLV 

PPLV 

El 

El 

El 

(a«/lcg) 

(aig/kg) 

(mg/kg) 

CNLOROANE 

2.0E+01 

3.AE+06 

2.0E+01 

7.2E-03 

4.2£-0a 

7.2E-03 

o.oe+00 

DIELDRIN 

1.6£«00 

1.4£»<K 

1.«*00 

3.4E-03 

3.8E-07 

3.4E-03 

O.OE+00 

1,1,2,2-TETRACHLOROeTHANE 

1.3E+02 

6.7E+02 

1.1E+02 

7. IE-03 

1.3E-03 

8.4E-03 

O.OE+00 

1,1,1-TRICHLOROETHANE 

7.5E*05 

2.2£«0& 

5.6£*05 

5.4E-07 

1.8E-07 

7.2E-07 

O.OE-i-OO 

If  th*  PPLV  value  indicated  is  greater  than  I.OOE^Od  the  calculations  iaply  that  the  contaeiinant 

does  not  pose  tnacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 


SSA-1d-3 

EXPOSURE  EVALUATIOMS  FOR  CASUAL  VISITORS 


DIRECT 

INDIRECT 

CUMULATIVE 

DIRECT 

INDIRECT 

CUMULATIVE 

CONTAMINANT 

PPLV 

PPLV 

PPLV 

El 

El 

El 

(■Q/kg) 

(ag/kg) 

(og/kg) 

CHLORDANE 

2.0E'r01 

3.A£*06 

2.0E'»01 

7.2E-03 

A.2E-08 

7.2E-03 

O.OE>00 

DIELORIN 

1.6£^ 

1.AE*04 

1.£E«00 

3.4E-03 

3.8E-07 

3.4E-03 

O.OE+00 

1 .1 .2,2-TETRACHLCROETKANE 

1.3E+02 

6.7E*02 

1.1E*02 

7.1E-03 

1.3E-03 

8.AE-03 

O.OE+00 

1,1,1-TRICHLOROETHANE 

7.5E+05 

2.2E+06 

5.6E+0S 

S.4E-07 

1.8E-07 

7.2E-07 

O.OE+00 

If  th«  PPLV  value  Indicated  is  cfeAter  then  1.00E+06  the  calculations  ieply  that  the  cooteninsnt 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 


SS*-1d-4 

EXPOSURE  aVALUATICNS  FOR  RECREATIONAL  VISITORS 


DIRECT 

INDIRECT 

CUMULATIVE 

DIRECT 

INDIRECT 

CUMULATIVE 

CONTAMINANT 

PPLV 

PPLV 

PPLV 

El 

El 

El 

(ng/lcg) 

(ns/lcg) 

(mg/kg) 

CNLOROANE 

2.7E*00 

2.2E+05 

2.7E+00 

5.2E-02 

6.3E-07 

5.2E-02 

O.OE+00 

OIELDRIN 

2.2E-01 

9.4E+02 

2.2E-01 

2.5E-02 

5.7E-06 

2.5E-02 

O.OE+00 

1,1,2,2-TETRACNLOROETHANE 

1.8E+01 

l.OE+02 

1.5E+01 

5.1E-02 

8.6E-03 

6.CE-02 

O.OE+OO 

I.I.I-TRICMLOHOETHANE 

3.2E+05 

7.9E+05 

2.3E+05 

1.3E-06 

5. IE-07 

1.8C-06 

O.OE+00 

I 


2-34 


SSJ»-1d-5 

EXPOSURE  EVALUATIONS  FOR  CCMHERCIAL  UORXERS 


CONTAMINANT 

DIRECT 

PPLV 

(ng/kg) 

INDIRECT 

PPLV 

(ng/kg) 

CUMULATIVE 

PPLV 

(■g/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

ENC 

CHLORDANE 

2.5E-»01 

O.OE+00 

2.5E+01 

5.7E-03 

O.OE+00 

5.7E-03 

LS 

DIELDRIN 

2.0E+00 

O.OE+00 

2.0E+00 

2.7E-03 

O.OE+00 

2.7E-03 

LS 

1 , 1 ,2,2-TETRACHL0R0€THANE 

1.6E+02 

0.0€*00 

1.6£«02 

5.6E-03 

0.0E*0O 

5.6E-03 

LS 

1,1.1-TRICHLOROeTHANE 

4.2E+05 

0.0E*0O 

4.2E+05 

9.6E-07 

O.OE+00 

9.6E-07 

LS 
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SSA-1d-6 

EXPOSURE  EVALUATIONS  FOR  INDUSTRIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

OSVl  ESVI 

(ng/kg)  (ng/kg) 

CUMULATIVE 

PPLV 

(ng/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

OPN 

VEI 

EMC 

CHLORDANE 

1.5E+00 

4.5E+05 

O.OE+CO 

1.5E+00 

9.2E-02 

3. IE-07 

9.2E-02 

O.OE+00 

LS 

DIELDRIN 

1.2E-01 

1.9E+03 

O.OE+00 

1.2E-01 

4.4E-02 

2.8E-06 

4.4E-02 

O.OE+00 

LS 

1,1,2,2-TETRACHLOROeTHANE 

9.9e+00 

9.0E+01 

O.OE+00 

8.9E+00 

9. IE-02 

1.0E-02 

1.0E-01* 

O.OE+OO 

LS 

1,1,1-TRICHLOROETHANE 

7.8E+04 

2.9E+05 

O.OE+00 

6.2E+04 

5.1E-06 

1.4E-06 

6.5E-0<S 

O.OE+00 

LS 

El  it  equal  to  or  exceeds  1.0E-01 


I 


I 


I 


I 


I 


I 


I 


2.5  SITE  SSA-lc:  LAKE  LADORA  (formerly  Site  2-17;  Lake  Ladora  and  Lake  Mary; 
EBASCO,  1987d/RIC  87216R07  and  EBASCO,  1988e/RIC  87216R07A) 

2.5.1  Site-Specific  Considerations 

Figure  SSA-le-1  and  Table  SSA-le-1  depict  the  target  contaminants  for  Site  SSA-le. 
Borings  5  through  21,  24  through  44,  50,  and  51  were  included  in  this  exposure 
assessment,  consistent  with  the  Southern  SAR.  According  to  site  history,  no  chemicals 
from  the  RMA  target  contaminant  list  were  suspected  to  be  present  in  Site  SSA-le 
(EBASCO,  1987d/RIC87216R07). 

2.5.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in 
Site  SSA-lc  are  depicted  on  Figure  SSA-le-1.  Table  SSA-le-1  summarizes  the  maximum 
concentrations  of  contaminants  measured  above  indicator  levels  for  the  ICP  metals,  arsenic, 
and  mercury  and  CRLs  for  organic  contaminants  from  the  Phase  I  and  Phase  11 
investigations.  The  boring  number  and  depth  where  the  maximum  value  was  observed  are 
shown.  No  data  were  included  for  ICP  metals,  arsenic,  and  mercury  in  Horizon  2  because 
direct  soil  exposure  below  10  ft  is  assumed  to  be  negligible  (see  Volume  VI-A).  Based  on 
available  groundwater  data  from  the  first  quarter  1987  to  the  fust  quarter  1989  sampling 
period,  no  evidence  of  groundwater  contamination  beneath  this  site  was  found  (see 
Volume  VI-A). 

2.5.3  Site  Exposure  Summary 

Tables  SSA-le-2  through  SSA-le-6  present  Draft  PPLVs  and  Els  for  each  site 
contaminant.  The  COCs  are  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified.  Site  SSA-le  is  considered  a  lake  site,  therefore  the 
enclosed  space  vapor  inhalation  exposure  pathway  is  not  included  in  the  calculation  of  the 
cumulative  quantity. 
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Contaminants 
of  Concern 

Regulated 

Visitor 

Casual 

Visitor 

Recreational 

Visitor 

Commercial 

Worker 

Industrial 

Worker 

Aldrin 

Direct 

Direct 

Direct 

Direct 

Direct 

Arsenic 

Direct 

Direct 

Direct 

Direct 

Direct 

Chromium 

Direct 

Direct 

Direct 

Direct 

Direct 

Dieldrin 

— 

Direct 

— 

Direct 

Note:  Direct  exposure  pathways  for  soils  include  soil  ingestion,  suspended  particulate  inhalation,  and  dermal 
contact 


The  results  of  the  soil  exposure  summary  indicate  that  exposure  to  contamination  from  the 
direct  pathways  are  the  primary  contributors  to  the  exceedance  of  the  cumulative  PPLVs. 
Site  SSA-le  is  designated  as  a  Priority  1  site,  based  on  the  most  sensitive  exposed 
population  PPLV  (i.e.,  the  industrial  worker). 


REA16/RPT0n2.REA  Vl-C  9/11/90  4:07  pm  spl 


2-38 


OO  U  21 

Ma  0I« 


O-i  f*  2! 

Ha  OCM 


r 

0-»  1  Aldrin 

o.oon 

1  Ifodrtn 

0.037 

2  •  5  1  Atdrtn 

0.0  3  0 

4*  5  1  Bit 

Prepored  for  = 

Program  Manager's  Office  f 
Rocky  Mountain  Arsenol  Clean 
Aberdeen  Proving  Ground,  Mari 


Phase  I  Doring 

°has»  n  boring  wi*b  fotol 
d«pfh  (ft.)  drilled 

.  Site  Boundory 

^Analyte 

Sample  — -0-1  I  As  3. 1  —  LeveKua^i 
intervot  Aldrin  0.020 

(ft.)  I 

^  Phoam  H  ant 


Ph<j$a  ZT  anctytaa 
dmfcta^  by  biffartn* 
mathcd-atHf  taaf 


2>2-^di<y<ii  dliaifytTylVl.I-dichi<ro«tN— 
2J.M?M-cUc9ra^Myi>  t  .1 .1  •  vicliianBiteni 


Composite  of  I- 2  ft  and 
4*5  ft.  Samples 


Z.0 

^  I 

0^1  CMjCt^  I 


Aldrin  /.  T 
Oibldnn  0.05S 
fsodrin  0.042 
BIL _ 

sni 

O-llcM^CJ-j  2 
C»  SI 


-  N- 


Prepored  for  ^ 

Program  Manager's  Office  for 
Rocky  Mountain  Arsenal  Cleonup 
Aberdeen  Proving  Ground,  Marylond 


FIGURE  SSA-le-1 

Phase  1  and  Phase  IL  Analytes 
Detected  Within  or  Above 
Indicator  Levels,  Lake  Ladora 
Rocky  Mountain  Arsenal 
Prepared  by;  Ebasco  Services  Incorporated 


TABLE  SSA-lc-1 

SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  SSA-lc 


I 


TABLE  SSA-lc-1  (Continued) 

SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  SSA-lc 


SS*-1e-2 

EXPOSURE  EVALUATtONS  FOR  REGULATED  VISITORS 


CONTAMINAMT 

DIRECT 

PPLV 

(ng/kg) 

INDIRECT 

PPLV 

(ng/kg) 

CUMUUTIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALORIN 

1.5E+00 

1.2E*05 

1.5E+00 

l.lEeOO* 

1.4E-05 

1.1E*00* 

O.OE+00 

PPOOE 

7.4E+01 

7.1E*06 

7.4E*01 

3.3E-04 

3.4E-09 

3.3E-04 

O.OE+00 

PPOOT 

7.4E+01 

1.5£«07 

7.4E+01 

2.0E-03 

1.0E-08 

2.0E-03 

o.oe*oo 

D I BRCMOCHLOROPROPANE 

1.8£*01 

1.2E+02 

1.6e*01 

5.4E-03 

7.9E-04 

6.2E-03 

O.OE+OO 

DIELORIM 

1.6E+00 

5.4E+04 

1.6E+00 

3.4E-02 

9.9E-07 

3.4E-02 

O.OE+00 

ENORIM 

2.5E+03 

4.4E*07 

2.5E«03 

3.6E-0O 

2.0E-10 

3.6E-06 

O.OEtOO 

ISOORIM 

5.8E+02 

8.5E*06 

5.8E+02 

7.3E-05 

4.9E-09 

7.3E-05 

O.OE+00 

METHYLENE  CHLORIDE 

3.3E+03 

9.0E+03 

2.4E+03 

6. IE-04 

2.2E-04 

8.3E-04 

O.0E*0O 

METHYLISC8UTYL  KETONE 

4.1E«05 

1.5E-06 

3.2E»05 

2.4E-0<i 

6.8E-07 

3. IE-04 

O.OE+00 

TETRACHLOROETHYLEHE 

5.1E*02 

9.4E+04 

5.1E*02 

2.0E-03 

1. IE-05 

2.0E-03 

O.OE+00 

1,1,1-TRICHLOROETHAHE 

7.5E+05 

1.6e*07 

7.1Et05 

8.0E-07 

3.7E-08 

8.4E-07 

O.OE+00 

ARSENIC 

2.2E-t01 

0.0E*00 

2.2E+01 

7.4E-01* 

O.OE+00 

7.4E-01* 

O.0E»OO 

CHROMIUM 

6.9E«01 

O.OE+00 

6.9E+0T 

6.2E-01* 

O.OE+00 

6.2E-01* 

O.OE+00 

COPPER 

4.2E-*Q5 

O.OE-tOO 

4.2E+05 

2.4E-04 

O.0E*0O 

2.4E-04 

O.OE*00 

LEAD 

1.5E+04 

0.OE*OO 

1.5E-r04 

4. IE-03 

O.OE+00 

4. IE-03 

0.0E*0O 

MERCURY 

3.3E+03 

O.OE+00 

3-3E*03 

6.0E-04 

O.OE+OO 

6.0E-04 

O.OE*00 

ZINC 

2.0E+06 

O.OE+00 

2.0E+06 

8.&E-05 

O.OE+00 

8.6E-0S 

0.0E«OO 

El  is  equal  to  or  exceeds  1.QE-01 


If  the  PPLV  value  indicated  is  greater  than 
does  not  pose  unacceptable  chronic  exposure 


1.00E+06  the  calculations  iitply  that  the  contaminant 

through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SSA-1e-3 

EXP0SU8E  EVALUATIONS  FOR  CASUAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(■g/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALORIN 

1.5E+00 

1.2E+05 

1.5E+00 

1.1E+00* 

1,4E-05 

1.1E+00* 

O.OE+OO 

PPOOE 

7.AE+01 

7.1E+06 

7.4E+01 

3.3E-04 

3.4E-09 

3.3E-04 

O.OE+OO 

PPOOT 

7.4E+01 

1.5E+07 

7.4E+01 

2.0E-03 

1.0E-08 

2.0E-03 

O.OE+OO 

DISRCMOCHLOROPROPANE 

1.8E+01 

1.2E+02 

1.6E+01 

5.4E-03 

7,9E-04 

6.2E-03 

O.OE+OO 

DIELORIN 

i.6E+ra 

5.4E+04 

1.&£*00 

3.4E-02 

9.9E-07 

3.4E-02 

O.OE+OO 

ENORIN 

2.5E+03 

4.4E+07 

2.5E+03 

3.6E-06 

2.0E-10 

3.6E-06 

O.OE+OO 

ISOORIN 

5.a£+02 

8.SE406 

5.8E*02 

7.3E-05 

4.9E-09 

7.3E-05 

O.OE+OO 

METHYLENE  CHLORIDE 

3.3E+03 

9.0E+03 

2.4E+03 

6. IE-04 

2.2E-04 

8.3E-04 

O.OE+OO 

ICTHYLISOeUTYL  KETONE 

^.lE-^OS 

1.5E+CI6 

3.2E+05 

2.4E-08 

6.8E-07 

3. IE-06 

O.OE+OO 

TETRACHLOROETHYLENE 

5.1E*02 

9.4f-*04 

5.1E+02 

2.0E-03 

1. IE-05 

2.0E-03 

O.OE+OO 

1,1,1-TRICHLOROETHANE 

7.5E*05 

1.6£*07 

7.1E*05 

8.0E-07 

3.7E-08 

8.4E-07 

O.OE+OO 

ARSENIC 

Z.ZE^OI 

O.OE+OO 

2.2E*01 

7.4E-01* 

O.OE*0O 

7.4E-01+ 

O.OE+OO 

CHROMIUM 

6.9E-01 

O.OE+00 

6.9E+01 

6.2E-01* 

O.OE*0O 

6.2E-01* 

O.OE+OO 

COPPER 

4.2E+05 

O.OE+00 

4.2E*05 

2.4E-04 

O.OE+OO 

2.4E-04 

O.OE+OO 

LEAD 

1.5E+04 

Q.OEtOO 

1.5E+04 

4.1E-03 

0.0E*00 

4.1E-03 

O.OE+OO 

MERCURY 

3.3E»03 

O.OE+00 

3.3E*03 

6.0E-04 

O.OE+OO 

6.0E-04 

O.OE+OO 

ZINC 

2.0E+06 

O.OE+00 

2.0E+06 

8.6E-05 

O.OE+OO 

8.6E-05 

O.OE+OO 

*:  El  is  equal  to  or  exceeds  l.OE-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SSA-1e-* 

EXPOSURE  EVALUATIONS  FOR  RECREATIONAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

<ng/kg) 

CUMULATIVE 

PPLV 

(mg/Lg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

CPN 

ALORIN 

2.1E-01 

7.8E+03 

2. IE-01 

8.2E*00* 

2.2E-04 

8.2E+00* 

O.OE+00 

PPODE 

1.0E-»01 

4.7E+05 

1.0E+01 

2.4E-03 

5. IE-08 

2.4E-03 

O.OE+00 

PPOOT 

I.OEtOI 

1.0E+06 

1.0E*01 

1.5E-02 

1.5E-07 

1.5E-02 

O.OE+00 

0 1 BRCHOCHLOROPROPANE 

2.5E*00 

1.9E*01 

2.2E+00 

3.9E-02 

5. IE-03 

4.4E-02 

O.OE+00 

OlELDRIN 

2.2E-01 

3.6E+03 

2.2E-01 

2.4E-01* 

1.5E-05 

2.4E-01* 

O.OE+00 

ENORIN 

1.1E+03 

6.7E+06 

1.1E+03 

8.3E-06 

1.3E-09 

8.3E-06 

O.OE+00 

ISOORIN 

2.5E+02 

1.3E+06 

2.5E+02 

1.7E-04 

3.2E-08 

1.7E-04 

O.OE+00 

METHYLENE  CHLORIDE 

4.5E+02 

1.4E+03 

3.4E+02 

4.4E-03 

1.4E-03 

5.8E-03 

O.OE+00 

METMYLISOeUTYL  KETONE 

1.7E*05 

5.3E»05 

1.3E*05 

5.8E-06 

1.9E-06 

7.6E-06 

O.OE+00 

TETRACHLOROETHYLENE 

7.1E»01 

1.5E-f04 

7.1E+01 

1.4E-02 

6.9E-05 

1.4E-02 

O.OE+00 

1,1,1-TRlCHLOROETHANE 

3.2£«05 

5.9Et06 

3.0E+05 

1.9E-CI6 

1.0E-07 

2.0E-06 

O.OE+00 

ARSENIC 

3.9£*00 

O.OE+00 

3.9E+00 

4.1E+00* 

O.OE+00 

4.1E+00* 

O.OE+00 

CHROMIUM 

8.8E+00 

O.OE+00 

8.8E+00 

4.9E+00* 

O.OE+00 

4.9E+00* 

O.OE+00 

COPPER 

2.5E*05 

O.OE+00 

2.5E*05 

4.0E-04 

0.0E«00 

4.0E-04 

O.OE+00 

LEAD 

9.2E+03 

O.OE^OO 

9.2E-03 

6.9E-03 

O.OE-»00 

6.9E-03 

O.OE+00 

MERCURY 

2.0E+03 

O.OE-00 

2.0E+03 

1.0E-03 

O.OE+00 

1.0E-03 

O.OE+00 

ZINC 

1.1EV06 

0.0E*OO 

1.1E»06 

1.6E-04 

O.OEtOO 

1.6E-04 

O.OE+00 

El  is  equal  to  or  exceeds  1.0E-01 


If  the  PPLV  value  indicated  is  greater  than  1.00E*06  the  calculations  inply  that  the  contaminant 

does  not  pose  cracceptable  chronic  exposure  through  the  exposure  pathway  consioered,  even  in  its  pure  form 


SSA-1e-5 

EXPOSURE  EVALUATIONS  FOR  OXHERCIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(Bg/kg) 

INDIRECT 

PPLV 

(ag/kg) 

CUMULATIVE 

PPLV 

(ng/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

ENC 

ALORIN 

1.9E+00 

0.0E*00 

1.9E+00 

9.0E-01* 

O.OE+OO 

9.0E-01* 

LS 

PPOOE 

9.3E+01 

0.0£*00 

9.3E+01 

2.6E-04 

O.OE+OO 

2.6E<04 

LS 

PPOOT 

9.3E+01 

0.0E«OO 

9.3E+01 

1.6E-03 

o.re+00 

1.6E-03 

LS 

D I BROMOCHLOROPROPANE 

2.3£*01 

O.OE+OO 

2.3E+01 

4.3E-03 

O.OE+OO 

4.3E-03 

LS 

DIELORIN 

2.0E+00 

O.OE+00 

2.0E+00 

2.7E-02 

O.OE+OO 

2.7E-0Z 

LS 

ENORIN 

1.4E+03 

0.0£*00 

1.4E+03 

6.4E-06 

O.OE+OO 

6.4E-06 

LS 

ISOORIN 

3.2E+02 

O.OE^OO 

3.2E+02 

1.3E-04 

O.OE+OO 

1.3E-04 

LS 

HETNTLENE  CHLORIDE 

4.1E*03 

O.OE^OO 

4.1E+03 

4.9E-04 

O.OE+OO 

4.9E-04 

LS 

KETHTLIS08UTYL  KETONE 

2.2E+05 

O.OE+OO 

2.2E+05 

4.SE-06 

O.OE+OO 

4.5E-04 

LS 

TETRACHLOROETHTLENE 

6.SE>02 

O.OE+OO 

6.5E+02 

1.5E-03 

O.OE+OO 

1.5E-03 

LS 

1,1.1-TRICHLOROeTHANE 

4.2E+05 

O.OE+OO 

4.2Et05 

1.4E-06 

O.OE+OO 

1.4E-06 

LS 

ARSENIC 

2.0E+01 

O.OE+OO 

2.0E+01 

8.0E-01+ 

O.OE+OO 

8.0E-01* 

LS 

CHROHIUH 

5.5E+01 

O.OE+OO 

5.5E+01 

7.8E-01* 

O.OE+OO 

7.8E-01* 

LS 

COPPER 

1.8E+05 

O.OE+OO 

1.8E+05 

5.6E-04 

O.OE+OO 

5.6E-04 

LS 

LEAD 

6.5E+03 

O.OE+OO 

6.5E+03 

9.8E-03 

O.OE+OO 

9.8E-03 

LS 

MERCURY 

1.4£'r03 

O.OE+OO 

1.4E+03 

1.4E-03 

O.OE+OO 

1.4E-03 

LS 

ZINC 

7.8E+05 

O.OE+OO 

7.8E+05 

2.2E-04 

O.OE+OO 

2.2E-04 

LS 

El  is  equal  to  or  exceeds  1.0E-01 


I 


I 


I 
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SSA-1e-6 

EXPOSURE  EVALUATIONS  FOR  INDUSTRIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/Kg) 

INDIRECT 

OSVI  ESVl 

(ng/Kg)  (ng/kg> 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

OPN 

VEI 

ENC 

ALORIN 

1.2E-01 

I.BEfOA 

O.OE+00 

1.2E-01 

1.5E+01* 

1. IE-04 

1.5E+01* 

O.OE+00 

LS 

PPOOE 

5.7E+00 

9.5E+05 

O.OE+00 

5.7E+00 

4.2E-03 

2.5E-08 

4.2E-03 

O.OE+00 

LS 

PPDOT 

5.7E+00 

2.0E+06 

O.OE+00 

5.7E+00 

2.6E-02 

7.5E-08 

2.6E-02 

O.OE+OO 

LS 

DIBROMOCHLOROPROPANE 

1.4E+00 

1.6£»01 

O.OE+00 

1.3E*00 

6.9E-02 

5.9E-03 

7.5E-02 

O.OE+00 

LS 

OIELORIN 

1.2E-01 

7.2E*03 

O.OE+00 

1.2E-01 

4.3E-01* 

7.4E-06 

4.3E-01* 

O.OE+OO 

LS 

ENORIN 

2.5E+02 

5.8E+06 

O.0E»OO 

2.5E*02 

3.5E-05 

1.5E-09 

3.5E-05 

O.OE+OO 

LS 

ISOORIN 

5.9E*01 

1.1E+06 

O.OE+00 

5.9E+01 

7.1E-04 

3.7E-08 

7.1E-04 

O.OE+OO 

LS 

METHYLENE  CHLORIDE 

2.5E*02 

1.2E+03 

O.OE+00 

2.1E*02 

8. IE-03 

1.7E-03 

9.7E-03 

O.OE+OO 

LS 

METHYL  ISOBUTYL  KETONE 

4.0E«04 

2.0E+05 

O.OE+00 

3.3E-*04 

2.5E-05 

5. IE-06 

3.0E-0S 

O.OE+OO 

LS 

TETRACHLOfiOETHYLENE 

4.1E+01 

1.3E+04 

O.OE+00 

4.1EV01 

2.4E-02 

a.OE'OS 

2.4E-02 

O.OE+OO 

LS 

1,1,1-TRICHLOROeTHANE 

7.8£*04 

2.2E+0d 

O.OE+00 

7.6E+04 

7.7E-06 

2.8E-07 

7.9E-06 

O.OE+OO 

LS 

ARSENIC 

1.6£*00 

O.OEvOO 

O.OE+00 

1.6E+00 

9.9E»00* 

O.OE+00 

9.9E+00* 

O.OE+OO 

LS 

CHROMIUM 

1.1E*00 

O.OE+00 

0.0E*0O 

1.1E+00 

3.8E*01* 

O.OE+OO 

3.eE+01» 

O.OE+OO 

LS 

COPPER 

5.7E«04 

O.OE+00 

O.OE+00 

5.7E»04 

1.7E-03 

O.OE*00 

1.7E-03 

O.OE+OO 

LS 

LEAD 

2.2E+03 

O.OE+00 

O.OE+00 

2.2E»03 

2.9E-02 

O.OE+00 

2.9E-02 

O.OE+OO 

LS 

MERCURY 

4.6E+02 

0.0E-*00 

O.0E*0O 

4.A£-r02 

4.3E-03 

O.OE+00 

4.3E-03 

O.OE+OO 

LS 

ZINC 

1.4E»05 

O.OE+00 

O.OE+00 

1 .4E+05 

1.2E-03 

0.0E*00 

1.2E-03 

O.OE+OO 

LS 

•:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  inply  that  the  contaminant  does  not  pose  unacceptable 
chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 


2.6  SITE  SSA-lf:  LAKE  MARY  (formerly  Site  2-17;  Lake  Ladora  and  Lake  Mary; 
EBASCO,  1987d/RIC  87216R07  and  EBASCO,  1988e/RIC  87216R07A) 

2.6.1  Site-Specific  Considerations 

Figure  SSA-lf-1  and  Table  SSA-lf-1  depict  the  target  contaminants  for  Site  SSA-lf. 
Borings  1  through  4,  22,  23,  and  45  through  49  were  included  in  this  exposure  assessment, 
consistent  with  the  Southern  SAR.  According  to  site  history,  no  chemicals  from  the  RMA 
target  contaminant  list  were  suspected  to  be  present  in  Site  SSA-lf  (EBASCO, 
1987d/RIC87216R07). 

2.6.2  -Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in 
Site  SSA-lf  are  depicted  on  Figure  SSA-lf-1.  Table  SSA-lf-1  summarizes  the  maximum 
concentrations  of  contaminants  measured  in  soil  above  indicator  levels  for  the  ICP  metals, 
arsenic,  and  mercury  and  CRLs  for  organic  contaminants  from  the  Phase  I  and  Phase  H. 
investigations.  The  boring  number  and  depth  where  the  maximum  value  was  observed  are 
shown.  No  data  were  included  for  ICP  metals,  arsenic,  and  mercury  in  Horizon  2  because 
direct  soil  exposure  below  10  ft  is  assumed  to  be  negligible  (see  Volume  VI-A).  Based  on 
available  groundwater  data  from  the  first  quaner  1987  to  the  first  quarter  1989  sampling 
period,  no  evidence  of  groundwater  contamination  beneath  this  site  was  found  (see 
Volume  VI-A). 

2.6.3  Site  Exposure  Summary 

Tables  SSA-lf-2  through  SSA-lf-6  present  Draft  PPLVs  and  Els  for  each  site  contaminant. 
The  COCs  are  summarized  below  for  each  exposed  population  and  with  the  critical 
exposure  pathway  identified.  Site  SSA-lf  is  considered  a  lake  site,  therefore  the  enclosed 
space  vapor  inhalation  exposure  pathway  is  not  included  in  the  calculation  of  the 
cumulative  quantity. 
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Contaminants  Regulated  Casual  Recreational  Commercial  Industrial 

of  Concern  Visitor  Visitor  Visitor  Worker  Worker 


None 


The  results  of  the  soil  exposure  summary  indicate  that  there  are  no  CCXls.  Site  SSA-lf  is 
designated  as  a  Priority  2  site,  based  on  the  most  sensitive  exposed  population  PPLV  (i.e., 
the  in4ustrial  worker). 
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TABLE  SSA-lf-1 

SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  SSA-lf 
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SSA-1f-2 

EXPOSURE  EVALUATIONS  FOR  REGULATED  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(■O/kg) 

INDIRECT 

PPLV 

(ng/Vg) 

CUMULATIVE 

PPLV 

(a«/lcg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALORIN 

1.5E*00 

4.9E+05 

1.5E*00 

3.3E-03 

i.oe-08 

3.3E-03 

O.OE^OO 

PPCOE 

7.4E+01 

3.0£*07 

7.4E->-01 

1. IE-04 

2.8E-10 

1. IE-04 

O.OE+00 

PPOOT 

7.AE+01 

6.3£*07 

7.4E+01 

2.0E-04 

2.4E-10 

2.0E-04 

O.OE+OO 

If  th«  PPLV  value  indicated  it  greater  than  1.00E+06  the  calculations  ieply  that  the  contaaiinant 

docs  not  pose  macceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SSA-1f-3 

EXPOSURE  EVALUATIONS  TOR  CASUAL  VISITORS 


DIRECT 

INDIRECT 

CUMULATIVE 

DIRECT 

INOIREa 

CUMULATIVE 

PPLV 

PPLV 

PPLV 

El 

El 

El 

(ng/kg) 

(a«/kg) 

(■«/kg} 

ALORIN 

1.5E+00 

*.9e*05 

1.SE+00 

3.3E-03 

I.OE-OS 

3,3£-03 

O.OEfOO 

PPOOE 

7.;e+oi 

3.0E+07 

7.4E+01 

1. IE-04 

2.8E-10 

1. IE-04 

O.OE+00 

PPOOT 

7.4E+01 

6.3E+07 

7.4E+01 

2.0E-04 

2.4E-10 

2.06-04 

O.OE+OO 

If  the  PPLV  value  indicated  is  greater  than  I.OOE-rOS  the  calculations  imply  that  the  contaninant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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EXPOSURE  EVALUATIONS  FOR  RECREATIONAL  VISITORS 


CONTAMINANT 


DIRECT 

INDIRECT 

CUMUUTIVE 

DIRECT 

INDIRECT 

CUMULATIVE 

PPLV 

PPLV 

PPLV 

El 

El 

El 

(■g/kg) 

(mg/kg) 

(mg/kg) 

ALORIN 

2. IE-01 

3.3£+(K 

2. IE-01 

2.4E-02 

1.5E-07 

2.4E-02 

O.OE+00 

PPOOE 

1.0E+01 

2.0E+06 

1.0E+01 

8.0E-04 

4.2£-09 

8.0E-04 

O.OE+00 

PPODT 

l.OE+01 

4.2£«06 

1.0£-*01 

1.5E-03 

3.6E-09 

1.5E-03 

O.OE+00 

I#  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  inply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 


SSA-1f-5 

EXPOSURE  EVALUATIONS  FOR  COMMERCIAL  WORKERS 


DIRECT  INDIRECT  CUMULATIVE  DIRECT  INDIRECT  CUMULATIVE  VEI 


CONTAMINANT 

PPLV 

(■g/kg) 

PPLV 

<iig/kg) 

PPLV 

(mg/kg) 

El 

El 

El 

EMC 

ALDRIN 

1.9E+00 

O.OE+00 

1.9E+00 

2.6E-03 

O.OE+00 

2.6E-03 

LS 

PPODE 

9.3E+01 

O.OE+00 

9.3E+01 

8.8e-05 

O.OE+00 

8.8E-05 

LS 

PPOOT 

9.3E+01 

O.OE+00 

9.3E+01 

1.6E-04 

O.OE+OO 

1.6E-04 

LS 

2-84 


I. 


I 

j 


SSA-1f-6 

EXPOSURE  EVALUATIONS  FOR  INDUSTRIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

OSVI  ESVI 

(ng/kg)  (mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

OPN 

VEI 

ENC 

ALDRIN 

1.2E-01 

6.6E'»04 

O.OE+00 

1.2E-01 

4.2E-02 

7.5E-08 

4.2E-02 

O.OE+00 

LS 

PPODE 

5.7E+00 

A.OE^O^ 

O.OE-^OO 

5.7E+00 

1.4E-03 

2. IE-09 

1.4E-03 

O.OE+00 

LS 

PPODT 

5.7E+00 

8.AE+06 

o.oe+00 

5.7E+00 

2.6e-03 

1.8E-09 

2.6E-03 

O.OE+00 

LS 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminont  does  not  pose  unacceptabl 
chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 


2.7  SITE  SSA-2a:  DRAINAGE  DITCHES  (formerly  Site  1-1;  Drainage  Ditches; 
EBASCO,  1987e/RIC  87196R01  and  EBASCO,  1988f/RIC  87196R01A) 

2.7. 1  Site-Specific  Considerations 

Figure  SSA-2a-l  and  Table  SSA-2a-l  depict  the  target  contaminants  for  Site  SSA-2a. 

Site  SSA-2a  lies  within  both  the  SSA  and  the  South  Plants  Study  Area.  It  was  therefore 
split,  and  Borings  1  through  4,  7,  8,  and  12  through  18  were  included  in  this  analysis, 
consistent  with  the  Southern  SAR.  According  to  the  site  history,  no  chemicals  from  the 
RMA  target  contaminant  list  were  suspected  to  be  present  in  Site  SSA-2a 
(EBASCO,  1987e/RIC  87196R01). 

2.7.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
SSA-2a  are  shown  in  Figure  SSA-2a-l.  Table  SSA-2a-l  summarizes  the  maximum 
concentrations  of  contaminants  measured  in  soil  above  indicator  levels  for  the  ICP  metals, 
arsenic,  and  mercury  and  CRLs  for  organic  contaminants  from  the  Phase  I  and  Phase  II 
investigations.  The  boring  number  and  depth  where  the  maximum  value  was  observed  are 
shown.  No  data  were  included  for  ICP  metals,  arsenic,  and  mercury  for  Horizon  2  because 
direct  soil  exposure  below  10  ft  is  assumed  to  be  negligible  (see  Volume  VI-A).  Based  on 
available  groundwater  data  from  the  first  quarter  1987  to  the  first  quarter  1989  sampling 
period,  no  evidence  of  groundwater  contamination  beneath  this  site  was  found  (see 
Volume  VI-A). 

2.7.3  Site  Exposure  Summary 

Tables  SSA-2a-2  through  SSA-2a-6  present  Draft  PPLVs  and  His  for  each  site  contaminant. 
The  COCs  are  summarized  below  for  each  exposed  population  and  with  the  critical 
exposure  pathway  identified. 
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Contaminants  Regulated  Casual  Recreational  Commercial  Industrial 

of  Concern  Visitor  Visitor  Visitor  Worker  Worker 


Aldrin  Direct  Direct  Direct  Dir/Ind  Dir/lnd 

Dieldrin  Direct  Direct  Direct  Direct  Dir/Ind 

Methylene  chloride  —  --  —  Indirect  Indirect 


Note:  Direct  exposure  pathways  for  soils  include  soil  ingestion,  suspended  particulate  inhalation,  and  dermal 
contact. 

Indirect  exposure  pathways  include  open  and  enclosed  space  vapor  inhalation. 

The  results  of  the  soil  exposure  summary  indicate  that  exposure  to  contamination  from  the 
direct  and  indirect  pathways  both  contribute  to  the  exceedance  of  the  cumulative  PPLVs. 
Site  SSA-2a  is  designated  as  a  Priority  1  site,  based  on  the  most  sensitive  exposed 
population  PPLV  (i.e.,  the  industrial  worker). 
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TABLE  SSA-2a-l 

SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  SSA-2a 
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$SA-2a-2 

EXPOSURE  EVALUATIONS  FOR  REGULATED  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(ng/kg) 

INDIRECT 

PPLV 

(ng/kg) 

CUMULATIVE 

PPLV 

<ng/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALORIN 

1.5E+00 

1.6E+04 

1.5E+00 

2.0E+01* 

1.9E-03 

2.0E+01* 

O.OE+00 

PPOOE 

7.4E*01 

9.5Er05 

7.4E*01 

3.4E-04 

2.6£-0fl 

3.4E-04 

O.OE+00 

PPOOT 

7.4E>01 

2.0E«06 

7.4E-01 

2.4E-03 

9.0E-08 

2.4E-03 

O.OE+00 

OIELDRIN 

1.6Er00 

1.0E+06 

1.6E+00 

3.2E*00* 

7.0E-04a 

3.2E+00* 

O.OE+00 

ENORIN 

2.5E*03 

S.8E+06 

2.5E+03 

1. IE-04 

4.6E-08 

1-1E-04 

O.OE+00 

ISOORIN 

5.aEr02 

1.1E+06 

5.8E*02 

3.5E-03 

1.8E-06 

3.5E-03 

O.OE+00 

METHYLENE  CHLORIDE 

3.3E*03 

1.4Er03 

9.7E+02 

3. IE-03 

7.3E-03 

l.OE-02 

O.OE+00 

TOLUENE 

2.5E+06 

3.6£*06 

1.5E+06 

1.6E-07 

1. IE-07 

2.7E-07 

O.OE+00 

MERCURY 

3.3E*03 

O.OE+00 

3.3E+03 

5.7E-05 

O.OE+00 

5.7E-05 

O.OE+00 

a:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound. 

The  SPPPLV  has  therefore  been  set  to  1.00E+06  mg/kg  <See  volune  VI-A). 

•:  El  is  equal  to  or  exceeds  l.OE-01 

If  the  PPLV  value  indicated  -'s  greater  than  I.OOE+Ob  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pore  form. 
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2-«0 
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SSA-2S-3 

EXPOSURE  EVALUATIONS  FOR  CASUAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(ng/kg) 

INDIRECT 

PPLV 

(me/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALORIN 

I.SE-tOO 

1.EEV04 

1.5E+00 

2.0E+01* 

1.9E-03 

2.0E+01* 

O.OEtOO 

PPOOE 

7.4E+01 

9.5E+05 

7.;e+oi 

3.4E-04 

2.6E-08 

3.4E-04 

0,0E+00 

PPOOT 

7.4E+01 

2.0E+06 

7.4E+01 

2.4E-03 

9.0E-08 

2.4E-03 

O.OE+00 

DIELDRIN 

1.6£*00 

1.0E*06 

1.6E+00 

3.2E*00* 

7.0E-04a 

3.2E+00* 

O.OE+00 

ENORIN 

2.5E+03 

5.SE't06 

2.5EV03 

1.1E-04 

4.6E-0a 

1. IE-04 

O.OE+00 

ISODRIN 

5.8E+02 

1.1E+06 

5.8£*02 

3.5E-03 

1.8E-06 

3.5E-03 

O.OE+OO 

ffiTHTLENE  CHLORIDE 

3.3E+03 

1.4E+03 

9.7E+02 

3. IE-03 

7.3E-03 

1.0E-02 

O.OE+00 

TOLUENE 

2.5E+06 

3.tt+06 

1.5E+06 

1.6E-07 

1. IE-07 

2.7E-07 

O.OE+OO 

MERCURY 

3.3E+03 

O.OE+00 

3.3E+03 

5.7E-05 

O.OE+OO 

5.7E-05 

O.OE+OO 

a:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound. 

The  SPPPLV  has  therefore  been  set  to  1.00E+06  mg/kg  (Sec  volun#  VI -A). 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  gretter  than  1.00E*06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 


SSA'2a'4 

EXPOSURE  EVALUATIOMS  FOR  RECREATIONAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(■O/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(ag/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPH 

ALORIN 

2.1E-01 

1.0£«03 

2.1E-01 

1.4E+02* 

2.9E-02 

1.4E+02* 

O.OE+00 

PPOOE 

1.0E+01 

6.3E*(W 

I.OE+OI 

2.4E-03 

4.0E-07 

2.4E-03 

0.0E*OO 

PPOOT 

1.0E+01 

1.3E+05 

1.0E»01 

1.8E-02 

1.4E-06 

1.8E-02 

O.OE+00 

OIELDRIN 

2.2E-01 

1.0E+06 

2.2E-01 

2.3E+01* 

1.1E-02a 

2.3E+01* 

O.OE+00 

ENORIN 

1.1E+03 

9.0£*OS 

1.1E+03 

2.6E-04 

3.0E-07 

2.6E-04 

O.OE+OO 

ISODRIN 

2.5E+02 

1.8£»05 

2.5E*02 

8.  IE-03 

1. IE-05 

8.1E-03 

O.OE+00 

METHYLENE  CHLORIDE 

A.5E+02 

2.1E+02 

1 .4E+02 

2.2E-02 

4.7E-02 

6.9E-02 

O.OE+OO 

TOLUENE 

1.1E*06 

1.3£*06 

5.9E+05 

3.8E-07 

3. IE-07 

6.8E-07 

O.OE+OO 

MERCURY 

2.CE+03 

O.OE+00 

2.0E*03 

9.6E-05 

O.OE+00 

9.6E-05 

o.OE+no 

a:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  ccmpotnd. 

The  SPPPLV  has  therefore  been  set  to  1.00E*06  mg/kg  (See  voltine  Vl-A). 

*:  El  is  equal  to  or  exceeds  1.QE-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E'»06  the  calcutatiors  imply  that  the  contaminant 

does  not  pose  tnacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 


SSA-2a-5 

EXPOSURE  EVALUATIONS  FOR  COHNERCIAL  WORKERS 


(XMTAHINANT 

DIRECT 

PPLV 

(ma/kg) 

INDIRECT 

PPLV 

<a«/kg) 

CUMULATIVE 

PPLV 

(■g/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

ENC 

ALORIM 

1.9E«00 

1.3E+02 

1.9EVOO 

1.6E+01* 

2.4E-01* 

1.6E+01* 

O.OE+00 

PPOOE 

9.3£*01 

1.9E+01 

1.6E+01 

2.7E-04 

1.3E-03 

1.6E-03 

O.OE+00 

PPOOT 

9.3E+01 

1.9E+01 

1.6E+01 

1.9E-03 

9.3E-03 

1. IE-02 

O.OE+00 

OIELORIN 

2.0E+00 

1.0£*06 

1.9£*00 

2.5E+00* 

8.7E-02a 

2.6E+00* 

O.OE+00 

EHORIM 

1.4E+03 

1.6E+04 

1.3E+03 

2.0E-04 

1.7E-05 

2. IE-04 

O.OE+00 

ISGORIH 

3.2E+02 

3.0E*03 

2.9E*02 

6.2E-03 

6.6E-04 

6.9E-03 

O.OE+00 

NETHYLENE  CHLORIDE 

4.1E+03 

3.7E+00 

3.7E+00 

2.4E-03 

2.7E+00* 

2.7E*00* 

O.OE+00 

TOLUENE 

1.4EV06 

5.5E+05 

3.9E-rOS 

2.9E-07 

7.3E-07 

1.0E-06 

O.OE+00 

MERCURY 

1.4E*03 

0.0£*00 

1.4E+03 

1.4E-04 

O.OEvOO 

1.4E-04 

O.OE+00 

a:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound. 

The  SPPPLV  has  therefore  been  set  to  1.00E+06  mg/kg  (See  volure  VI-A). 

•:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 


SSA-2a-6 

EXPOSURE  EVALUATIONS  FOR  INDUSTRIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

OSVI  ESVI 

(mg/kg)  (mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

OPN 

VEI 

ENC 

ALDRIN 

1.2E-01 

2.1E+03 

4.2E+01 

1.2E-01 

2.6E+02* 

7.3E-01* 

2.6E+02* 

O.OE+00 

O.OE+OO 

PPODE 

5.7E-»00 

1.3Ee05 

1.9E+01 

4.4E*00 

4.4E-03 

1.3E-03 

5.7E-03 

O.OE+00 

O.OE+OO 

PPOOT 

5.7E+00 

2.7E+05 

1.9E*01 

4.4E*00 

3.1E-02 

9.3E-03 

4. IE-02 

O.OE+00 

O.OE+OO 

OIELORIN 

1.2E-01 

9.6E+02 

1.9E+01 

1.2E-01 

4.1E+01* 

2.7E-01* 

4.1E+01* 

O.OE+OO 

O.OE+OO 

ENDRIN 

2.5E*02 

7.7E+05 

1.6€e04 

2,5E+02 

1. IE-03 

1.8E-05 

1. IE-03 

O.OE+00 

O.OE+OO 

ISOORIN 

5.9E+01 

1.5E+05 

3.0E+03 

5.8E+01 

3.4E-02 

6.7E-04 

3.4E-02 

O.OE+OO 

O.OE+OO 

METHYLENE  CHLORIDE 

2.5E*02 

1.8E+02 

3.7E+00 

3.5£»00 

4.0E-02 

2.8E+00* 

2.3E+00* 

O.OE+00 

O.OE+OO 

TOLUENE 

2.6E+05 

4.8E+05 

1.6E-r06 

1.5E+05 

1.5E-06 

1. IE-06 

2.6E-06 

O.OE+OO 

O.OE+OO 

MERCURY 

4.6E*02 

O.OE-tOO 

O.OE+00 

4.6E+02 

4. IE-04 

O.OE+00 

4. IE-04 

O.OE+OO 

O.OE+OO 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  I.OOE+Od  the  calculations  imply  that  the  contaminant  does  not  pose  unacceptable 
chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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2.8  SITE  SSA-2b:  SAND  CREEK  LATERAL  (formerly  Site  2-1;  Drainage  Ditches; 
EBASCO  1987f/RJC  87216R06  and  EBASCO,  1988g/RIC  87216R06A) 

2.8.1  Site-Specific  Considerations 

Figures  SSA-2b-l  and  SSA-2b-2  and  Table  SSA-2b-l  depict  the  target  contaminants  for 
Site  SSA-2b.  Site  SSA-2b  lies  within  both  the  SSA  and  the  South  Plants  Study  Area.  It 
was  therefore  split,  and  data  from  soil  borings  1,  2,  5,  10,  12,  15/16,  19  through  27,  48, 
and  49  included  in  this  analysis,  consistent  with  the  Southern  SAR.  The  historical  search 
conducted  under  the  contamination  assessment  revealed  that  bicycloheptadiene, 
dicyclopentadiene,  and  xylene  contamination  may  have  been  present  on  the  site  (EBASCO, 
1987f/RIC  87216R06),  but  they  were  not  detected  during  the  Phase  I  and  Phase  n 
investigations.  Fluoranthene  and  pyrene  were  not  positively  identified;  therefore,  they  are 
not  considered  further  in  this  analysis.  According  to  the  site  history,  no  other  chemicals 
from  the  RMA  target  contaminant  list  were  suspected  to  be  present  in  Site  SSA-2b 
(EBASCO.  1987f/RIC  87216R06). 

2.8.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in 
Site  SSA-2b  are  shown  in  Figures  SSA-2b-l  and  SSA-2b-2.  Table  SSA-2b-l  summarizes 
the  maximum  concentrations  of  contaminants  measured  in  soil  above  indicator  levels  for 
the  ICP  metals,  arsenic,  and  mercury  and  CRLs  for  organic  contaminants  from  the  Phase  I 
and  Phase  II  investigations.  The  boring  number  and  depth  where  the  maximum  value  was 
observed  are  shown.  No  data  were  included  for  ICP  metals,  arsenic,  and  mercury  in 
Horizon  2  because  direct  soil  exposure  below  10  ft  is  assumed  to  be  negligible  (see 
Volume  VI-A).  Based  on  available  groundwater  data  from  the  first  quarter  1987  to  the 
ftrst  quarter  1989  sampling  period,  no  evidence  of  groundwater  contamination  beneath  this 
site  was  found  (see  Volume  VI-A). 

2.8.3  Site  Exposure  Summary 

Tables  SSA-2b-2  through  SSA-2b-6  present  Draft  PPLVs  and  Els  for  each  site  contaminant. 
The  COCs  are  summarized  below  for  each  exposed  population  and  with  the  critical 
exposure  pathway  identified. 
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Contaminants 
of  Concern 

Regulated 

Visitor 

Casual 

Visitor 

Recieational 

Visitor 

Commercial 

Worker 

Industrial 

Worker 

Aldrin 

Direct 

Direct 

Dir/Ind 

Dir/Ind 

Dir/Ind 

Dicldrin 

Direct 

Direct 

Dir/Ind 

Dir/Ind 

Dir/Ind 

Chlordane 

— 

— 

Direct 

— 

Direct 

PPDDE 

— 

— 

Direct 

— 

Direct 

PPDDT 

— 

— 

Direct 

Indirect 

Dir/Ind 

Lead 

— 

— 

Direct 

Direct 

Direct 

Isodrin 

•• 

Indirect 

Indirect 

Note;  Direct  exposure  pathways  for  soils  include  soil  ingestion,  suspended  particulate  inhalation,  and  deimal 
contact. 

Indirect  exposure  pathways  include  open  and  enclosed  space  vapo'  inhalation. 


1*'  c  results  of  the  soil  exposure  summary  indicate  that  exposure  to  contamination  from  the 
direct  and  indirect  pathways  both  contribute  to  the  exceedance  of  the  cumulative  PPLVs. 
Site  SSA-2b  is  designated  as  a  Priority  1  site,  based  on  the  most  sensitive  exposed 
population  PPLV  (i.e.,  the  industrial  worker). 
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FIGURE  SSA-2b’l 


Progrom  Monoger's  Office  for 
Rocky  Mountain  Arserwl  Cleanup 
Aberdeen  Proving  Ground,  Morylond 


Phase  I  Analytes  Detected  Within  or 
Above  Indicator  Levels 

Rocky  Mountain  Arsenol 

Prepared  by  Ebosco  Services  Incorporated 
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FIGURE  SSA-2b-2 

Program  Manoger's  Office  for 

Rocky  Mountain  Arsenal  Cleanup 

Phase  H  Analytes  Detected  Within  or 

Above  Indicator  Levels 

Aberdeen  Proving  Ground;  Maryland 

Rock y  Mou niain  Arsenal 

Prepared  by:  Ebasco  Services  Incorporated 
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TABLE  SSA-2b-l 

SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  SSA-2b 
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SSA-2b-2 

EXPOSURE  EVALUATIONS  TOR  REGULATED  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(aq/kg) 

INDIRECT 

PPLV 

(aig/kg) 

CUMULATIVE 

PPLV 

Tag/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALORIN 

1.5E+00 

1.0€*06 

1.5E+00 

2.7E+02* 

1.9E-02a 

2.7E-02* 

O.OE+OO 

CHLOROANE 

M)€a01 

2.3£*06 

2.0E*01 

8.7E-02 

7.5E-07 

8.7E-02 

O.OE+00 

PPOOE 

7.4£a01 

1.3Er06 

7.4Cr01 

6.3E-0? 

3.6E-06 

6.3E-02 

O.OE-rOO 

PPOOT 

7.4E*01 

1.0£*06 

7.4Er01 

8.2E-02 

2.3E-06a 

8.2E-02 

O.OE+00 

OIELORIN 

1.6E«00 

1.0€*06 

1.b£+00 

8.3£*01» 

1.4E-02S 

8.3E+01* 

0.0E*0O 

ENORIN 

2.SE+03 

7.7E«06 

2.5Er03 

1.5E-04 

4.8E-08 

I.5E-04 

O.OEaOO 

NEXACHLOROCYCLOPENTAO I ene 

1.7E*04 

3.2E*02 

3.1Er02 

1.2E-05 

6.3E-04 

6.4E-04 

O.OE+00 

ISOORIN 

5.8£*02 

1.5Ea06 

5.8£*02 

6.9E-03 

2.8E-06 

6.9E-03 

O.CE+00 

COPPER 

*.2E*05 

O.OErOO 

4.2E-05 

1.8E-04 

O.OEaOO 

I.SE'IM 

0.0€*00 

LEAD 

1.5E*04 

O.OE-00 

1.5E»04 

7.8E-02 

O.OErOO 

7.8E-02 

O.OEaOO 

MERCURY 

3.3E*03 

O.OErOO 

3.3E*03 

2.6E-04 

O.OErOO 

2.6E-04 

O.OE+00 

ZINC 

Z.OErOb 

O.CErOO 

2.0Er06 

9.1E-05 

O.OErOO 

9.1E-05 

0.OE*OO 

a;  Thia  contaminant  iat^ratea  tha  <oil  gai  and  producas  a  vapor  flux  which  it  bolow  ona-tanth  of 
tha  critical  flox.  The  SPPPLV  for  this  contaminant  ia  conaidarad  to  ba  aqua!  to  pure  contoound. 

The  SPPPLV  has  tharafora  bean  lat  to  1.00€»06  «g/kg  (Saa  voltma  Vl-A). 

•:  El  la  aqua!  to  or  aicaads  1.0E-01 

If  tha  PPLV  value  indicated  is  greater  than  1,00€«06  tha  calculations  iiwpl/  that  the  contaminant 

does  not  pose  tavKcaptabla  chronic  aipoaura  through  the  exposure  pathway  conaidarad,  even  In  Its  pure  form. 


SSA-2b-3 

EXPOSURE  EVALUATIONS  f0«  CASUAL  VISITORS 


CONTAMIMANT 

DIRECT 

PPLV 

(■B/kg) 

INDIRECT 

PPLV 

(Bg/kg) 

CUKJLATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALDRIN 

1.5£*<X) 

I.OE-rOb 

I.SE+CO 

2.7E*02* 

1.9E-02a 

2.7Er02* 

O.OE-rOO 

CHLOROAME 

Z.OEaOl 

2.3E*06 

2.0£*01 

8.7E-02 

7.5E-07 

8.7E-02 

O.0E*0O 

PPOOE 

7.AES01 

1.3£*06 

7.4E-t01 

6.3E-02 

3.6E-06 

6.3E-02 

O.OE-rOO 

PPOOT 

7.*E*01 

1.0E»06 

7.4E*01 

8.2E-02 

2.3E-Ci6a 

8.2E-02 

0.3E*00 

OIELORIM 

1.6E*0Q 

1.0£«06 

1.«-»00 

8..3Er01* 

1.4E-02a 

8.3E*01» 

0.0£*00 

EMORIN 

2.5E«03 

7.7E»06 

2.5E*03 

1.5E-04 

4.8E-08 

1.5E-04 

o.oe-roo 

HEXACHLOROCTCLtX>EMTAO  I  ERE 

1.7E+04 

3.2E*02 

3.1E*02 

1.2E-05 

6.3E-04 

6.4E-04 

O.OErOO 

IS(X>RIN 

5.«E«02 

1.5£*06 

5.8£*02 

6.9E-03 

2.6E-06 

6.9E-03 

O.OE-rOO 

COPPER 

4.2ES05 

O.OE«CO 

*.2E-r05 

1.8E-W 

0.0£*00 

1.8E-04 

O.OE-rOO 

LEAD 

1.5ES04 

O.OErOO 

1.5E+04 

7.8E-02 

0.0E*0O 

7.8E-02 

O.OE>00 

MERCURY 

3.3£«03 

O.OEsOO 

3.3E*03 

2.6E-04 

O.OErOO 

2.6E-04 

0.0E-*OO 

ZINC 

2.0Ea04 

0.0E«0O 

2.0E*06 

9. IE-05 

0.0E»OO 

9. IE-05 

0.0£*00 

•  :  Thi*  eontHninant  latuntes  th*  loU  s*t  mS  produces  »  vepor  flux  uhich  (s  beloa  one-tenth  of 
the  erltfcsl  flux.  The  SPPPLV  for  this  contsminent  it  considered  to  be  equal  to  pure  contxxxxi. 

The  SPPPLV  has  therefore  been  set  to  1.00E»04  "g/kg  (See  volsme  VI-A). 

*:  El  it  equal  to  or  exceeds  t.0£-01 

If  the  PPLV  value  indicated  it  sreeter  than  1.0OE*0d  the  calculations  imply  that  the  contaminant 

does  not  pose  utsaecept able  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 


SS*-2b-4 

EXPOSimE  EVALUATIOMS  FOR  SECOEATIONAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(■e/Rg) 

INDIRECT 

PPLV 

(■■g/ltg) 

CUMULATIVE 

PPLV 

(aig/Rg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALORIN 

2. IE-01 

i.4e*«)3 

2.1E-01 

1.9E»03» 

2.9E-01* 

1.9E+03* 

O.OE+00 

CMLORDANE 

2.7EeOO 

1.5£*05 

2.7E*00 

6.3E-01* 

1. IE-05 

6.3E-01* 

0.0E*0O 

PPOOE 

I.OEvOI 

8.4f«<K 

1.0£*01 

4.5E-01* 

5.5E-05 

4.5E-01* 

O.OE+OO 

PPOOT 

l.OEsOI 

1.0€*CI6 

1.0E*01 

5.9E-01* 

3.*E-0Sa 

5.9E-01* 

O.OE+00 

DIELORIN 

2.2E-01 

6.3€»02 

2.2E-01 

6.0E+02* 

2. IE-01* 

6.0E+02* 

O.OE+OO 

ENORIN 

1.1E«03 

1.2E*06 

1.1E*03 

3.5E-04 

3. IE-07 

3.5E-(K 

O.OE+00 

MEXACHLOROCYCLCPENTAO I E  NE 

5.7E*03 

1.1E*02 

1.1£*02 

3.5E-05 

1.7E-03 

1.K-03 

O.OE+00 

ISODRIN 

2.5EV02 

2.3£*05 

2.S£»02 

1.6C-02 

1.7E-05 

1.6E-02 

O.OE-KX) 

COPPER 

2.5e*03 

O.OCeOO 

2.5£*(» 

3.0E-0* 

O.OE+OO 

3.0E-0* 

O.OE*00 

LEAD 

9.2Ee03 

O.OEeOO 

9.2E‘03 

1.3E-01* 

O.OE-00 

1.3E-01* 

O.OErOO 

MERCURY 

2.0E+03 

0.0E*OO 

2.0Er03 

4.4E-04 

O.OE+OO 

4.4E-04 

O.OEeOO 

ZINC 

I.IEfOb 

0.0£«00 

1.1E*06 

1.7E-04 

0.0E*00 

1.7E-04 

O.OE+00 

■  ;  Thi(  eontmintnt  laturates  the  joil  gas  and  produces  a  vapor  flux  vfiich  it  below  one-tenth  of 
the  critical  flux.  The  SPPPLV  for  this  contaniihant  It  considered  to  be  equat  to  pure  confound. 

The  $PPPi.V  hat  therefore  been  tet  to  1.00E*06  «ig/icg  (See  volune  VI-A). 

•;  El  it  equal  to  or  exceeds  1,0E-01 

If  the  PPLV  value  indietted  Is  greater  than  I.OOEeOb  the  ealeulationt  leply  that  the  eontamirvint 

doet  not  pose  crecceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  In  Its  pure  forei. 
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SSA-2b-5 

EXPOSURE  EVALUATIONS  FOR  CtWNERCIAL  WORKERS 


COHTAMIUAliT 

DIRECT 

PPLV 

(ne/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(■g/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

EMC 

ALDRIN 

1.9E*00 

1.3£*02 

1.9t+00 

2.1E-t02» 

3.2E'KIO* 

2.1E+02* 

O.OE+00 

CHLOROAME 

P.5E+01 

1.4E+04 

2.5E+01 

6.9E-02 

1.3E-04 

6.9E-02 

O.OE+00 

PPOOE 

9.3£>01 

7.6£*03 

9.2E-KI1 

4.9C-0Z 

6.0E-04 

5.0E-02 

O.OE+00 

PPOOT 

9.3E+01 

1.9E+01 

1.6£*01 

6.4E-02 

3. IE-01* 

3.7E-01* 

O.OE+00 

DIELORIN 

2.0E*00 

5.8E+01 

1.9E*00 

6.5E+01* 

2.3E*00* 

6.8E+01* 

O.OE+00 

EKORIM 

1 .4E+03 

2.9E+02 

2.4E+02 

2.7E-04 

1.3E-03 

1.6E-03 

O.OE+00 

HEXACHLOROCYCLOPERTAOIENE 

5.5E+03 

1.9£«01 

1.9E+01 

3.7E-05 

1.0E-02 

1.0E-02 

O.OE+00 

ISCDRIN 

3.2£«02 

7.5E*00 

7.3E+0O 

1.2E-02 

5.4E-01* 

5.5E-01* 

0.0E*0O 

COPPER 

1.«E*05 

O.OErOO 

I.SE+OS 

4.2E-04 

O.0E*0O 

4.2E-04 

O.OE+00 

LEAD 

6.5E+03 

O.OEfOO 

6.5E*03 

1.8E-01* 

0.0£*00 

1.6E-01* 

O.OC+00 

MERCURY 

1.4E-*03 

0.OE*0O 

1.4E*03 

6.2E-04 

O.OE+00 

6.2E-04 

0.0E«0O 

ZINC 

7.8£*05 

o.oe»oo 

7.8E+05 

2.3E-04 

0.OE*OO 

2.3E-04 

0.0E*00 

El  is  cqusl  to  or  cxce«ds  1.0E-01 


SM-2b-6 

EXPOSURE  EVALUATIONS  FOR  INDUSTRIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/Ng) 

INDIRECT 

OSVI  ESVt 

(xg/Rg)  (xg/Rg) 

CUMULATIVE 

PPLV 

(xg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMUUTIVE 

El 

0PM 

VEI 

ENC 

ALORIN 

1.2E-01 

2.aE+03 

A.2E+01 

1.2E-01 

3.4E+03* 

9.7E+00* 

3.4E+03* 

O.OE+00 

O.OE+00 

CHLOROANE 

3.0E+05 

A.5E+03 

1.5E+00 

1.1E+00* 

3.8E-04 

1.1E+00* 

O.OE+00 

O.OE+00 

PPOOE 

5.7E+00 

1.7E+05 

2.5E+03 

5.7E+00 

8.0E-01* 

1.8E-03 

8. IE-01* 

O.OE+00 

O.OE+00 

PPCOT 

5.7E+00 

3.6E-KI5 

1.9E+01 

4.4E+00 

1.0E+00* 

3. IE-01* 

1.4E+00* 

O.OE+00 

O.OE+00 

OIELDRIN 

1.2E-01 

1.3E+03 

1.9E+01 

1.2E-01 

1.1E+03* 

6.9<;+00* 

1.1E+03* 

O.OE+00 

O.OE+00 

ENORIN 

2.5E-02 

1.0£>06 

8.6E'»02 

2.0E+02 

1.5E-03 

4.3E-CI4 

1.9E-03 

O.OE+00 

0.0E*00 

hexachloroctclopentadiehe 

3.8E+02 

4.2E+01 

5.8E+01 

2.3E+01 

5.2E-CI4 

8.2E-03 

8.7E-03 

O.OE+00 

O.0E*0O 

ISOORIN 

5.9e*01 

2.0E+05 

2.2E*01 

1.6E+01 

6.8E-02 

1.8E-01* 

2.5E-01* 

O.OE+00 

0.0E*0O 

copper 

5.7E+04 

O.OE+00 

Q.OExOO 

5.7E*04 

1.3E-03 

O.OE*0O 

1..3E-03 

O.OE+00 

O.OE+00 

lead 

2.2E«03 

O.OE«0O 

0.0E«0O 

2.2E»03 

5.5E-01* 

O.OE+00 

5.5E-01* 

O.OE+00 

O.OE+00 

MERCURY 

4.6£«02 

o.aE-^oo 

O.OE-*CO 

4.6£*02 

1.9E-03 

O.OE^OO 

1.9E-03 

o.oe+00 

O.OE+00 

ZINC 

1.4£«05 

O.OE+OO 

O.OE+00 

1.4E+05 

1.3E-C3 

O.OE+00 

1.3E-03 

0.0E*00 

O.OE+00 

El  is  equal  to  or  excels  1.0E-01 


2.9  SITE  SSA-2c:  DRAINAGE  DITCH  AND  OVERFLOW  BASIN  (formerly  Site 
3-2/3-3:  Drainage  Ditch  and  Overflow  Basin;  EBASCO,  1987g/RIC  87336R12  and 
EBASCO,  1988h/RIC  87336R12A) 

2.9.1  Site-Specific  Considerations 

Figure  SSA-2c-l  and  Tables  SSA-2c-l  and  SSA-2c-2  depict  the  target  contaminants  for 
Site  SSA-2c.  Borings  1  through  11,  15,  and  16  from  Contaminaticn  Assessment  Report 
(CAR)  3-3  and  1,  12,  13,  and  14  from  CAR  3-2  were  included  in  the  exposure  assessment, 
consistent  with  the  Southern  SAR.  According  to  the  site  history,  no  chemicals  from  the 
RMA  target  contaminant  list  were  suspected  to  be  present  in  Site  SSA-2c  (EBASCO, 
1987g/RIC  87336R12). 

2.9.2  Spatial  Distribution  of  Measured  Conta.minant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in 
Site  SSA-2c  are  shown  in  Figure  SSA-2c-l.  1,1,2,2-Tetrachloroethane,  occurring  in 
Borings  1  (4-5  ft),  2  (0-1  ft,  4-5  ft  and  9-10  ft),  3  (4-5  ft),  4  (4-5  ft  and  9-10  ft),  5  (0-1  ft 
and  4-5  ft),  and  15  (0-1  ft)  was  not  included  in  the  figure  since  it  was  not  considered  a 
target  contaminant  during  Phase  I  and  Phase  II  investigations.  Although  not  shown  in  this 
figure,  this  nontarget  compound  was  included  i  --ne  Southern  SAR  and  in  this  exposure 
assessment  because  it  passed  through  the  screening  process  performed  in  the  RMA 
Chemical  Index  (EBASCO,  1988b/RIC  88357R01). 

Table  SSA-2c-l  summarizes  the  maximum  concentrations  of  contaminants  measured  in  soil 
above  indicator  levels  for  the  ICP  metals,  arsenic,  and  mercury  and  CRLs  for  organic 
contaminants  from  the  Phase  I  and  Phase  II  investigations.  The  boring  number  and  depth 
where  the  maximum  value  was  observed  are  shown.  No  data  were  included  for  ICP 
metals,  arsenic,  and  mercury  in  Horizon  2  because  direct  soil  exposure  below  10  ft  is 
assumed  to  be  negligible  (see  Volume  VI-A).  Table  SSA-2c-2  summarizes  the  maximum 
concentrations  detected  in  groundwater  together  with  the  well  number,  location,  sampling, 
interval,  and  depth  to  groundwater. 
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2.9.3  Site  Exposure  Summary 

Tables  SSA-2c-3  through  SSA-2c-7  present  Draft  PPLVs  Els,  and  VEIs  for  each  site 
contaminant.  Since  the  depth  to  groundwater  below  site  SSA-2c  is  greater  than  10  ft,  the 
enclosed  space  vapor  inhalation  SPPPLV  is  included  in  the  calculation  of  the  cumulative 
quantity.  The  COCs  are  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified. 


Contaminants 

Regulated 

Casual 

Recreational 

Commercial 

Industrial 

of  Concern 

Visitor 

Visitor 

Visitor 

Worker 

Worker 

Arsenic 

Direct 

Direct 

Direct 

Direct 

Direct 

rieldrin 

— 

— 

Direct 

Direct 

Methylene  chloride 
1,1,2,2-Tetra- 

-- 

— 

— 

Indirect 

Indirect 

chloroethane 

— 

Direct 

Indirect 

Dir/Tnd 

PPDDE 

-- 

— 

Direct 

Note:  Direct  exposure  pathways  for  soils  include  soil  ingestion,  suspended  particulate  inhalation,  and  dermal 
contact. 

Indirect  exposure  pathways  include  open  and  enclosed  space  vapor  inhalation. 


The  results  of  the  soil  exposure  summary  indicate  that  exposure  to  contamination  from  the 
direct  and  indirect  pathways  both  contribute  to  the  exceedance  of  the  cumulative  PPLVs. 
Site  SSA-2c  is  designated  as  a  Priority  1  site,  based  on  the  most  sensitive  exposed 
population  PPLV  (i.e.,  the  industrial  worker). 

No  groundwater  contaminants  result  in  an  unacceptable  exposure  due  to  vapor  inhalation  as 
indicated  by  VEI  values  less  than  1. 
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Aldrin  0.0043 


FIGURE  SSA-2C-I 

Prepared  for: 

Phase  I  and  Phase  II 

Program  Managers  Office  for 

Anolytes  Detected  Within  or  Above 

RocKy  Mountain  Arsenal  Cleanup 

Indicator  Level 

Aberdeen  Proving  Ground,  Morylond 

Rocky  Mountain  Arsenal 

Prepared  by  ^  Ebasco  Services  Incorporated 

TABLE  SSA-2C-1 

SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  SSA-2C 


TABLE  SSA-2C-2 


GROUNDWATER  CONTAMINANT  CONCENTRATIONS  (DG/L) 
FOR  SITE  SSA-2C 

AVERAGE  SHE  DEPTH  TO  GROUNDWATER:  25  F««t 


CONCENTPATION 

LOCATION 

SAMPLE 

CHEMICAL 

MAXIMUM 

(WELL  NUMBER) 

DATE 

ALDRIN 

0.066 

03005 

12/22/87 

CHLOROFORM 

5.1 

03005 

10/27/83 

CHLOROBENZENE 

3.0 

03005 

12/22/87 

DI CY CLOPENTADI ENE 

19 

03005 

12/22/87 

DIELDRIN 

5.0 

03005 

10/27/88 

ENDRIN 

0.051 

03005 

10/27/88 

MALATHION 

2.4 

03005 

10/27/88 

PARATHION 

1.8 

03005 

10/27/88 

EACH  VALUE  PRESENTED  IS  HiS  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANALYTE 
FOR  THE  PERIOD  March  17,  1987  TO  February  28,  1989. 

DATA  SOURCE:  DP  ASSOCIATES,  RMA  Databare,  July  19,  1990 


tU-2c-S 

EXPOSME  EVALUATIOMS  KX  RECULATEO  VISITCCS 


CONTAMINANT 

DIRECT 

PPLV 

(■g/kg) 

INDIRECT 

PPLV 

(■g/kg) 

CUMJUTIVE 

PPLV 

(aig/kg) 

DIRECT 

El 

INDIRECT 

El 

ClftJUTIVC 

Ei 

Vfl 

OPN 

AiOtIN 

I.SEvOO 

6.6£e<U 

1.5£*00 

2.9E-03 

A.Tl-Oa 

2.9C'03 

1.7E-07 

CNLONOfONN 

A.OEvOJ 

O.OEvOO 

*.0E«03 

O.OC-OO 

O.OC-OO 

O.OC-OO 

2.4C-00 

CNL0R08ENZENE 

1.6Ev0i 

O.OEa-OO 

O.OE-OO 

O.OC-OO 

O.OC-OO 

8.0C-08 

oictclopentaoiene 

5.4E*0* 

a.0E*O0 

S.AEvO* 

O.OE-OO 

O.OC-OO 

O.OC-OO 

T.8C-04 

PI>OOE 

7.*E«01 

A.0E«06 

7.«+01 

9.9E-03 

1.8E-07 

9.9E-03 

O.CC-00 

PPCOT 

7.4£e01 

a.AE^Od 

7.4E»01 

4.3E-03 

3.K-oa 

4.3C-03 

O.OC-OO 

OIELONIN 

1.6C*00 

3.0E*0* 

1.M*00 

3.71-02 

2.0C06 

3.8C-02 

3.6C-07 

EMOKIN 

2.SE»03 

2.4E*<}7 

2.5E*03 

5.2f-06 

5.SE-10 

S.2C-06 

8.K-12 

MALATHICN 

1.7E*0S 

o.oc*oo 

1.71-05 

O.OE-OO 

O.OC-OO 

O.OC-OO 

3.4C-13 

METHYLENE  CHLORIDE 

3.J£*03 

1.6E*03 

1. IE-03 

6.1E-04 

1.3C-C3 

1.9P-03 

O.OC-OO 

PARATHION 

5.0E*04 

o.oe*oo 

5.0E-04 

O.OE-OO 

O.OC-OO 

O.OC-OO 

8.0e-12 

1,1,2,2-TETRACHLOROLTHANE 

1.3:«02 

4.5E+02 

9.9E-01 

1.6E-02 

4.4C-03 

2.0C-02 

O.OE-OO 

ARSENIC 

2.2E*01 

0.0E*OO 

2.2E-01 

6.5E-01* 

O.OE-OO 

6.5E-01* 

O.OC-OO 

MERCURY 

3.3£*03 

O.OEvOO 

3.3E-03 

3.9E-05 

O.OE-OO 

3.9f-05 

O.OC-OO 

El  is  (qual  to  or  cj(C(«ds  t.0£-01 


If  th«  PPtv  v*lue  tndicat«J  f*  jreattr  than  1.00E*06  th»  ealeulatloni  l»ply  that  the  contatalnent 

doe*  not  pose  unacceptable  chronic  eaposure  through  the  eaposure  pathway  coniidered,  even  in  it*  pore  fern. 


SS*-2e-* 

EXPOSURE  EVALUATIONS  FOR  CASUAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMUUTIVE 

PPLV 

(ag/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

Et 

VEI 

OPN 

ALOSIN 

1.5E+00 

6.6£*04 

1.5£*00 

2.9E-03 

6.76-08 

2.9E-03 

1.7E-07 

CNLOROFORM 

4.0E+03 

O.OE+00 

4.06+03 

0.06*00 

O.OE+00 

0.06*00 

2.4E-06 

CHLOROeENZENE 

1.6C+05 

O.OEeOO 

1.66*05 

0.06*00 

0.06*00 

0.06+00 

8.06-08 

01  CYCLOPENTAD  I ENE 

5.4E+04 

0.06*00 

5.4E+04 

0.06*00 

O.OE+00 

O.OE+OO 

1.86-04 

PPODE 

7.4Ee01 

4.0E*0< 

7.4E+01 

9.9E-03 

1.8E-07 

9.96-03 

0.06*00 

PPOOT 

7.4E+01 

8.46*06 

7.4E+01 

4.36-03 

3.86-08 

4.36-03 

0.06*00 

DIELDRIN 

l.&EeOO 

3.06*04 

1.66*00 

3.76-02 

2.06-06 

3.86-02 

3.66-07 

ENORlN 

2.5E+03 

2.46*07 

2.5E+03 

5.2E-06 

5.36-10 

5.26-06 

8.86-12 

KALATHION 

1.7E»05 

0.06*00 

1.7E+05 

0.06*00 

O.OE+00 

0.06*00 

3.46-13 

METHYLENE  CHLORICE 

3.3E*03 

1.66*03 

1.1E+03 

6. IE-04 

1.3E-03 

1.96-03 

0.06*00 

PARATHION 

I.OE+04 

0.06*00 

5.06*04 

O.OE+00 

O.CE+OO 

0.06*00 

6.06-12 

1.1,2,2-TETRACHLOROETHANE 

1.3EV02 

4.5E*02 

9. 96*01 

1.66-02 

4.4E-03 

2.0E-C2 

O.OE+OO 

ARSENIC 

2.2Er01 

0.OE*00 

2. 26*01 

6.5E-01* 

0.06*00 

6.56-01* 

O.OE+OO 

MERCURY 

3.3E«03 

0.0€*00 

3.36*03 

3.96-05 

O.OE+OO 

3.96-05 

O.OE+OO 

*!  £I  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  jreater  then  1.00E*06  the  calculations  ieply  that  the  contaminant 

does  not  pose  tnaceeptsble  chronic  exposure  through  thr  exposure  pathway  considered,  even  in  its  pore  form. 
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SSA-Zc-S 

EXPOSURE  evaluations  FOR  RECREATIONAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

<a«/kg) 

INDIRECT 

PPLV 

(atg/kg) 

CUMULATIVE 

PPLV 

<aig/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALDRIN 

2.1E-01 

*.4E*03 

2. IE-01 

2. IE-02 

1.0E-06 

2. IE-02 

2.5C-06 

CHLOROFORM 

5.6E*02 

0.0E«OO 

5.6E*02 

O.OE^OO 

0.OE*OO 

O.OE+OO 

3.6E-05 

CHLOROBENZENE 

i.SEaOA 

O.OCaOO 

6.aE*04 

O.OE'OO 

o.oc*oo 

0.0E-M3O 

5.2E-07 

DICTCLOPENTAOIENE 

1.8£a<M 

0.0E«OO 

1.8E+04 

o.oc*oo 

0.0E«00 

0.0E*O0 

1.2E-03 

PPOOE 

1.0E»01 

2.6E+05 

1.0C>01 

7.2E-02 

2.8E-06 

7.2E-02 

o.oe»oo 

PPOOT 

1.0E+01 

5.6£*(H 

1.0£*01 

3.U-02 

5.8E-07 

3.1E02 

0.0E*0O 

OIELORIN 

2.2E-01 

2.0E*03 

2.2E-01 

2.71-01* 

3.0E-05 

2.71-01* 

S.4C-06 

ENDRIN 

1.1E«03 

3.8E«06 

1.1E*03 

1.2E-05 

3.5C09 

1.2E-iJ5 

5.7E-11 

NALATHION 

7.0£*04 

0.0E‘0O 

r.0£*C4 

0.0E*0O 

0.OE*0O 

0.0E*OO 

2.2E-12 

METHYLENE  CHLORIDE 

4.5E*02 

2.4E-02 

1.6E*02 

4.4E-03 

8.2E-03 

1.3E-02 

0.0E*OO 

PARATHIOM 

2.1E-0A 

0.OE*OO 

2.U*04 

0.0E«0O 

o.oc*oo 

0.0E*00 

3.9E-11 

1,1,2,2-TETRACHLOROErNANE 

1.8£*01 

3.0E«01 

I.1£*U1 

1. IE-01* 

6.«E-n2 

1.8E-01* 

0.0E*00 

ARSENIC 

3.9E*00 

0.0£*00 

3.9E»00 

3.5E*0O* 

0.0E*O0 

3.5C*00* 

0.IK»00 

MERCURY 

2.0E*03 

0.0€‘00 

2.0E-03 

6.6E-05 

O.CE-00 

6.«-05 

0.0E*0O 

•:  El  U  «<JUAI  to  Of  «xce»d»  1.0C-01 

If  PPLV  v»lu«  Indicated  la  jraatar  than  t.C0€*06  th*  calculation*  iiaply  that  th*  contaialnont 

do«*  not  pea*  urvacceptablt  chronic  aipoaur*  through  th«  aapoaur*  pathway  eontidarad,  avan  in  It*  pur*  forai. 
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SSA-2C-5 

EXPOSUDC  EVALUATICMS  FCt)  CCMMESCIAL  UOfiXERS 


COHTMIKMT 

DIRECT 

PPIV 

(■g/kg) 

INDIRECT 

PPLV 

(■g/kg) 

OJMUUTIVE 

PPIV 

(■g/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

E) 

VEl 

ENC 

AOMIN 

1.9e*00 

4.0E-01 

3.3E-01 

2.3E-03 

1. IE-02 

1.3E-02 

1.AE-04 

CNLOROFONM 

5.1E+03 

0.0£*00 

5.1E*03 

0.C£*00 

0.0E*0O 

O.OE+00 

2.0E-03 

CMIOOOSENZENE 

B.SC*M 

0.0£‘00 

o.OE*oe 

e.O£»oo 

0.0£*00 

2.0e-04 

OICraOPENTADIEME 

1.7E*(K 

o.oe*oo 

0.0£*00 

0.0£*00 

0.0£»00 

4.6E-01 

PPCCE 

9.3E*01 

1.9E*01 

7.8E-03 

3.aE-02 

4.5E-02 

&.0€*00 

PPOOT 

9.J£*01 

1.9E*01 

3.4E-03 

1.6E-02 

2.0E-02 

0.0£*00 

OIELOAIN 

2.0E«00 

S.K^OI 

1.9E*00 

'.OE-02 

1.0E-03 

3. IE-02 

3.0E-04 

EMMIN 

1.4£*03 

2.9t»02 

2.*E*02 

9.5E-06 

A.5E-05 

S,5E-05 

2.2E-08 

iAAUTHtON 

9.2E*0* 

o.oc*oo 

9.2t*04 

0.0£*00 

O.OE^OO 

0.OE*OO 

8.6E-10 

H«THTIEN£  CHIORIOE 

4.1E*03 

1.A£«00 

1 .AE*00 

A.9E-U 

1.5E*00* 

1.5E«00* 

0.0E*O0 

PA0ATHION 

2.7E»OA 

O.OE^CO 

2.n*04 

0.0E*0O 

0.(»*00 

0.0C*00 

1.5E-08 

1,1,2,2-TETRACHLO«OtTHAt(£ 

1.6£«C2 

«.rE-oi 

8.7E-01 

1.2t-02 

2.3E*00* 

2.3E*00* 

O.OE*no 

ARSENIC 

2.0E*01 

0.0E»OO 

2.0E*01 

7.0E-01* 

0.OE‘OO 

7.0E-01* 

o.oc«oo 

MERCURT 

1.AE*03 

O.OE'OO 

1.«*05 

9.3E-0S 

0.0E*0<) 

9.3105 

o.ot^oo 

El  ft  »qua(  to  or  ticffdt  1,OE-O1 
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ss*-2c-r 

EXPOSURE  EVUUATICMS  fOR  (NOUSTRIAL  UORICERS 
DIRECT  IROIRECT  CUUJUTIVE  DIRECT  IROIRECT  CUMULATIVE  VEI 


CCMTAMINANT 

PPLV 

(ng/Xg) 

OSVI 

(■a/Xg) 

ESVI 

(ag/kg) 

PPLV 

(»o/Xg) 

El 

El 

El 

OPN 

ENC 

ALORIM 

1.2E-01 

8.8E-03 

4.0E-C1 

9.0E-02 

3.8E-02 

1.1E-02 

4.9E-02 

1.3E-04 

4.3E-04 

CMlOROFORtt 

3. IE-02 

O.OE-OO 

O.OE-00 

3.  IE-02 

O.OC-00 

O.OE-OO 

O.OE-OO 

1.8E-05 

4.0E-03 

CMLOROBERTERE 

1.5E-0* 

O.OE-00 

O.OE-00 

1.5E-04 

O.OE-00 

O.OE-OO 

O.OE-OO 

6.0E-07 

2.0E-04 

DICYCLOPENTAOIENE 

1.2E403 

O.OE-00 

O.OE-00 

1.2E-03 

O.OC-00 

O.OE-OO 

O.OE-OO 

1.4E-03 

4.4E-01 

PPOOE 

5.7E-00 

J.SE-OS 

1.9E-01 

A.AE-00 

1.3E-01* 

3.8E-02 

1.7E-01* 

O.OE-OO 

O.OE-OO 

PPOOT 

5.7E-00 

1. IE-04 

l.gE-01 

4.t£-00 

S.4E-02 

1.4C-02 

7.2E-02 

O.OE-OO 

O.OE-OO 

OIELORIN 

1.2E-01 

A.OE-03 

1.9E-01 

1.2E-01 

4.8E-01* 

3.tE-03 

4.9E-01* 

2.7E-06 

9.0E-04 

EHORIN 

2.5E-02 

3.2E-06 

8.4E-02 

2.0E-O2 

5. IE-05 

1.5E-05 

4.4E-U5 

4.6E-11 

2.2E-08 

NALATMI04 

1.7E-04 

O.OE-OO 

O.OE-00 

1.7E-C4 

O.OE-00 

O.OE-OO 

O.OE-OO 

2.6E-12 

8.6E-10 

HETHTIENE  CMLORIDE 

2.5E-02 

2. IE-02 

1.4C-00 

1.3E-00 

8. IE-03 

1.5E-00* 

1.5E-O0* 

O.OE-OO 

O.OE-OO 

PARATHI04 

5.U-03 

O.OE-00 

O.OE-00 

5. IE-03 

O.OE-OO 

O.OE-OO 

O.OE-OO 

4.5E-11 

1.5E-08 

1,1,2,2-TETRACRIOROETMARE 

9,9E*00 

4. IE-01 

2.9E-01 

2.8E-01 

2.0E-01* 

4.9E-00* 

7.1E-0O* 

O.OE-OO 

O.OE-OO 

ARSENIC 

1.6E-00 

O.OE-00 

O.OE-00 

1.6E-00 

8.7E»00* 

O.OE-OO 

8.71-00* 

O.OE-OO 

O.OE-OO 

MERCURY 

4.6E-02 

O.OE-00 

O.OE-00 

4.6E-02 

2.8E-04 

O.OE-OO 

2.8E-04 

O.OE-OO 

O.OE-OO 

*:  El  it  equ«(  to  or  ocorcM  1.0E-0t 

If  PPIV  vatu*  Indle»t«l  (»  jroater  than  1.00E«06  th*  ealeulatlorvi  laply  that  tha  eontualnant  doaa  p«ot  poaa  irvaecaptabla 
chronic  CApoaura  through  th»  aipoiura  p»th«iay  eon«l<l*rad,  aven  In  Its  pura  for*. 
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2.10  SUE  SSA-3a:  BURIED  LAKE  SLUDGE  (formerly  Site  11-1:  Buried  Lake 
Sludge;  EBASCO,  1987h/RIC  87196R04  and  EBASCO,  1988i/RIC  87196R04A) 

2.10.1  Site-Specific  Considerations 

Figure  SSA-3a-l  and  Table  SSA-3a-l  depict  the  target  contaminants  for  Site  SSA-3a. 
Borings  1  through  21  were  included  in  the  exposure  assessment,  consistent  with  the 
Southern  SAR.  The  historical  search  conducted  under  the  contamination  assessment 
revealed  that  lake  sludges  contaminated  with  Aldrin,  Dicldrin,  a*  i  Endrin  were  disposed  of 
in  Site  SSA-3a.  However,  tlic  Phase  I  investigation  did  not  detect  any  of  these  chemicals, 
and  in  the  Phase  n  investigation  only  selected  borings  were  analyzed.  According  to  site 
history,  no  other  chemicals  from  the  RMA  target  contaminant  list  were  suspected  to  be 
present  in  Site  SSA-3a  (EBASCO.  1987h/RIC  87196R04). 

2.10.2  Spatial  Distribution  of  Measured  Contaminant  Concentritions 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
SS.'\-3a  arc  shown  in  Figure  SSA-3a-l.  Table  SSA-3a-l  summarizes  the  maximum 
concentrations  of  contaminants  measured  in  soil  above  indicator  levels  for  the  ICP  metals, 
ar  ••cnic,  and  mercury  and  CRLs  for  organic  contaminants  from  the  Pha.se  I  and  Phase  II 
investigations.  The  boring  number  and  depth  where  the  maximum  value  was  observed  are 
shown.  No  data  were  included  for  ICP  metahs,  arsenic,  and  mercury  for  Horizon  2  because 
direct  soil  exposure  below  10  feet  is  a.ssumcd  to  be  negligible  (see  Volume  VI-A).  Based 
on  available  groundwater  data  from  the  first  quarter  1987  to  the  first  quaner  1989  .sampling 
period,  no  evidence  of  groundwater  contamination  beneath  this  site  was  found  (sec 
Volume  Vl-A). 

Concentrations  of  Aldrin,  Dicldrin,  and  Endrin  arc  also  listed  in  Table  SSA-3a-l,  although 
they  were  not  detected  in  the  soil  investigations.  The  maximum  values  presented,  which 
are  equivalent  to  the  Phase  I  CRL.  arc  used  in  this  analysis  in  order  to  assess  the  possible 
impact  of  these  suspected  contaminants  (sec  Section  2.10.1)  where  aniilyticaJ  data  were  not 
available. 


REA16/Rrrnn2.REA  vre  9/7/90  ll;49im  ^pl 
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2.10.3  Site  Exposure  Summary 

Tables  SSA-3a-2  through  SSA-3a-6  present  Draft  PPLVs  and  Els  for  each  site 
contaminant.  The  COCs  are  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified. 


Contaminants 

Regulated 

Casual 

Recreational 

Commercial 

Industrial 

of  Concern 

Visitor 

Visitor 

Visitor 

Worker 

V/orker 

Aldrin 

Direct 

Direct 

Direct 

Direct 

Dicldrin 

Direct 

Direct 

Direct 

Direct 

Direct 

Note:  Direct  exposure  pathways  for  soils  include  soil  ingestion,  suspended  particulate  inhalation,  and  dermal 

contact. 


The  results  of  the  soil  exposure  summary  indicate  that  exposure  to  contamination  from  the 
direct  pathways  arc  the  primary  contributors  to  the  exceedance  of  the  cumulative  PPLVs. 
Site  SSA'3a  is  designated  as  a  Priority  1  site,  ba.scd  on  the  most  sensitive  exposed 
population  PPLV  (i.e.,  the  industrial  worker). 


REAlfi/RPTOlllREA  VIC  9/ll/^0  4:09  pm  ^pl 
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Prepared  for: 

Program  Manager's  Office  for 
Rocky  Mounloin  Arsenol  Cleanup 
Aberdeen  Proving  Ground,  Marylond 
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TABLE  SSA-3a-l 

SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  SSA-3a 
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SSA-5a-2 

EXPOSURE  EVALUATIOHS  EOS  REGULATED  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/Xg) 

INDIRECT 

PPLV 

(ng/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALCRIN 

1.5E+00 

4.2E«04 

1.5E*00 

2.0E-01* 

7.2E-0d 

2.0E-01* 

O.OE+00 

DIEIDRIN 

1.6E+00 

1.9E+04 

1.6E+00 

1.9E-01* 

1.6£-05 

1.9E-01* 

O.OE+00 

ENORIN 

2.5E+03 

1.5E*07 

2.5E+03 

2.0E-04 

3.2E-08 

2.0E-04 

O.OE-^00 

MERCURY 

3.3E+03 

O.OE+00 

3.3E*03 

2.1E-04 

0.0E*00 

2. IE-04 

O.OE+00 

*:  El  it  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E*06  the  calculations  iirply  that  the  contaminant 

does  r»t  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SSA-3a-3 

EXPOSURE  EVALUATIONS  FOR  CASUAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

<mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALDRIN 

1.5E+00 

4.2E-KK 

1.5E+00 

2.0E-01* 

7.2E-06 

2.0E-01* 

O.OE+00 

DIELDRIN 

1.6E+00 

1.9E+(K 

1.6£*00 

1.9E-01* 

1.6E-05 

1.9E-01* 

O.OE+00 

ENORIN 

2.5E+03 

1.5E+07 

2.5E+03 

2.0E-M 

3.2E-08 

2.0E-04 

O.OE+00 

MERCURY 

3.3E*03 

O.OE+00 

3.3E*03 

2.1E-(K 

O.OE>00 

2. IE-04 

O.OE+00 

•:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  I.OOE-^Od  the  calculations  iiiply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 


SSA-3a-4 

EXPOSURE  EVALUATIONS  FOR  RECREATIONAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

<afl/kg) 

INOIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INOIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALORIN 

2.1E-01 

2.SE'K>3 

2.1E-01 

1,*E+00* 

1.1E-W 

1.AE+00* 

O.OE+00 

DIELORIH 

2.2E-01 

1.3E+03 

2.2E-01 

1.AE+00* 

2.4E-(K 

1.4E+00* 

O.OE-i’OO 

ENORIN 

1.1E+03 

2.4E>06 

1.1E*03 

A.7E-04 

2. IE-07 

i.7E-04 

O.OE+00 

MERCURY 

2.0E+03 

O.OE+OO 

2.0E+03 

3.6E-04 

O.OE+00 

3.6E-04 

O.OE+00 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  arester  than  1.00E'»06  the  calculations  iiaply  that  the  ccantaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  In  its  pure  form. 
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SS*-3*-5 

EXPOSURE  EVALUATIONS  FOR  COMMERCIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(«0/kg) 

INDIRECT 

PPLV 

(ng/ks) 

CUMULATIVE 

PPLV 

(ng/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

ENC 

ALORIN 

1.9E+00 

O.OE+00 

1.9E+00 

1.6E-01* 

0.0E*OO 

1.6E-01* 

NA 

OIELDRIN 

2.0E*00 

0.0E*00 

2.0E+00 

1.5E-01* 

O.OE+00 

1.5E-01* 

NA 

ENORIN 

1.AE+03 

O.OE+00 

1 .*E»03 

3.6E-04 

O.OE+00 

3.6£'04 

NA 

MERCURY 

1.4E+03 

O.OE+00 

1.4E+03 

5.1E-04 

0. 06*00 

5.1E-04 

NA 

El  fi  equal  to  or  exceeds  I.OC-oi 
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SSA-3«-6 

EXPOSURE  EVALUATIONS  FOR  INDUSTRIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(mgylcg) 

INDIRECT 

OSVI  ESVl 

(BS/Xg)  (aag/Xg) 

CUMULATIVE 

PPLV 

(■e/Xg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

OPN 

VEI 

ENC 

ALORIN 

1.2E-01 

5.6E+03 

0.0E>00 

1.2E-01 

2.6£*00« 

5.AE-05 

2.6£*00* 

0.0f*00 

NA 

OIELORIN 

1.2E-01 

2.5E*03 

O.OEtOO 

1.2E-01 

2.5E*00» 

1.2E-04 

2.5E+00^ 

O.OE'OO 

NA 

ENORIN 

2.5E+02 

2.1E*06 

O.OEeOO 

2.5E+02 

2.0C-03 

2.4E-07 

2.0E-03 

O.CE+OO 

NA 

MERCURY 

i.6e*02 

O.OE+00 

O.OE+00 

1.5E-03 

0.0E«00 

1.5E-03 

O.OE+00 

NA 

*:  El  it  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  sreater  than  1.00E+06  the  calculations  iirply  that  the  contaminant  does  not  pose  unacceptable 
chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  foru. 


2.11  SITE  SSA-3b;  BURIED  LAKE  SLUDGE  (formerly  Site  12-1:  Buried  Lake  Sludge; 
EBASCO.  1987i/RJC  88096R01  and  EBASCO,  1988j/RlC  88096R01A) 

2. 1 1 . 1  Site-Specific  Considerations 

Figure  SSA-3b-l  and  Table  SSA-3b-l  depict  the  target  contaminants  for  Site  SSA-3b. 
Borings  1  through  23  were  included  in  the  exposure  assessment,  consistent  with  the 
Southern  SAR.  A  previous  soil  investigation  delected  widespread  concentrations  of 
chromium,  copper,  lead,  and  zinc  in  Site  SSA-3b  (EBASCC,  1987i/RIC  88096R01); 
however,  these  chemicals  were  not  detected  during  the  Phase  I  and  Phase  11  investigations. 
According  to  the  site  history,  no  other  chemicals  from  the  RMA  target  contaminant  list 
were  suspected  to  be  present  in  Site  SSA-3b  (EBASCO,  1987i/RIC  88096R01). 

2.11.2  Spatial  Distribution  of  Measured  Containin-int  Concentrations 

The  locations  and  concentrations  of  the  target  ccntaminanis  that  were  detected  in  Sitc-3b 
arc  shown  in  Figure  SSA-3b-l.  Table  SSA-3b-l  summarizes  the  maximum  concentrations 
of  conuminants  measured  in  soil  above  indicator  levels  for  the  ICP  metals,  arsenic,  and 
mercury  and  CRLs  for  organic  contaminants  from  the  Phase  I  and  Phase  11  investigations. 
The  boring  number  and  depth  where  the  maximum  value  was  observed  arc  shown.  No 
data  were  included  for  ICP  metals,  arsenic,  and  mercury  in  Horizon  2  because  direct  .soil 
exposure  below  10  ft  is  assumed  to  be  negligible  (see  Volume  VI-A).  Based  on  available 
groundwater  data  from  the  first  quarter  1987  to  the  first  quarter  1989  sampling  period,  no 
evidence  of  groundwater  contamination  beneath  this  site  was  found  (see  Volume  VI-A). 

2.11.3  Site  Exposure  Summary 

Tables  SSA-3b-2  through  SSA-3b-6  present  Draft  PPLVs  and  Els  for  each  site  contaminant. 
The  eeXTs  are  summarized  below  for  each  exposed  population  and  with  the  critical 
exposure  pathway  identified. 


REAlfi/RPTOin.Rr.A  VI-C  8r.l/90  4;23  pm  spl 
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Contaminants 
of  Concern 

Regulated 

Visitor 

Casual 

Visitor 

Recreational 

Visitor 

Commercial 

Worker 

Industrial 

Worker 

Aldrin 

Direct 

Direct 

Direct 

Dir/Ind 

Dir/Ind 

Chlordane 

Direct 

Direct 

Direct 

Direct 

Direct 

Dieldrin 

Hexachlorocyclo- 

Direct 

Direct 

Direct 

Dir/lnd 

Dir/Ind 

pendtadienc 

" 

-- 

— 

Indirect 

Indirect 

PPDDT 

■■ 

" 

" 

Direct 

Note:  Direct  exposure  pathways  for  soils  include  soil  ingestion,  suspended  particulate  inhalation,  and  dermal 
contact. 

Indirect  exposure  pathways  include  open  and  enclosed  space  vapor  inhalation. 


The  results  of  the  soil  exposure  summar>-  indicate  that  exposure,  to  contamination  from  the 
direct  and  indirect  pathways  both  contribute  to  the  exceedance  of  the  cumulative  PPLVs. 
Site  SSA-3b  is  designated  as  a  Priority  I  site,  ba.sed  on  the  most  sensitive  exposed 
population  PPLV  (i.e.,  the  industrial  worker). 


REAlfi,T<rr0112.REA  VI-C  9/1  !AK)  4:10  pm  sp! 


2-95 


<«-20  I  IIL 


Mtmim 

_ 

Ct4t4rm 

“El 


0.0 1€ 

Of 

ooo^ 

00^7 


9-' 

Lii.w _ 

4-a 

A»4rm 

7 

- 

0Ui4n« 

a 

At 

i.o 

«a 

1.0 

4-C 

|Ai4rt*  1 

0»t  OM^^fti  0  0043 
4>0  Om^m  0  0052 


EXSKII 


^ccr 

Ot0f^r/^ 

^POOT 

CLOMm 

Ot0fifrt0 

t90^r$» 

HJ _ 

•  «L 
a>L 

ffil 


0.037 
0.0097 
0.19 _ 

oil 

7.0 
/  f 
3.9 

O.  093 
O.Ott 
0  M 


7?(5) 

07 


^00€ 

^POOf 

At9nm 

Ot0f9fift 

Ha 


O  003$ 

O  009$ 
O.  0'3 
O  17 
0.  50 


C«l  0  tg 

4.S  liL 


PPOOt 

p9oor 

Of4/$rf^t 

J*J _ 

"iiL 


\  Mr4->m 

34 

97 

OfS 

0,  14 

10 

CM4rU  1 

PPpCf  0(X/S9 

PTOpr  0  0ft 

At$r>m  17 

C*^*9r  *4  3$ 

tf 

p^cor 

A*4nm 

_.."i ,  . 

a  n 

33 

.93 

77 

0  97 

Af$r,m  J$  ' 

0ft9rm  90 

t  t 

0  094 

Mfl  0  AO 

^6cf  O.G92 

Atpnm  i  $ 

0\tt4r*m  $4 

0  030 

Ai4f 

- 3-373 - 

0039 

0*» 

TT" 


^ ;’  \  ©'=- 


0-t 

•IL 

4  9 

•  fC 

0««(4rlf\ 

Cutfrfn 

PPOCf 

ppccr 

0t4)t4rif» 

inan^ 


_ 0  313  _ 

20 

I 

0  0039 
0  O':} 
f.r 

3€ 

!  9 


OM 

tlL 

4-9 

*Mr<i> 

20 

OKUrln 

to 

IMrt* 

1 

Ci^P 

H 

1 

0.  t€ 

9-C 

0  49 

OJ3 


»*K> 

Anfnn 
O(0tPrif* 
em4r  /4 

/004fr}0 

Hfl 

3.4 

30 

/  / 

G.0O4 

0  40 

proof 

o.csi 

4f4riA 

1.4 

Oi0*prfn 

3  4 

•  to^trin 

Ul* _ _ _ 

0  03C 
»J _ 

14*20 

1  iiu 

siMiirn.. 

I9*4rtn 

_ 

PPOOT 
4  thrift 
0*9fpr/m 
1  ^Hn 

_ 

0>4t^rfH 


IX  tofi^f  tctoi  drill* 

trtttrtal  **^0.  I  I  _ Lwi  Ud/g) 

^  J.J  4f^f/0  OJf 

fMth«4  I A 


>  S>l«  tauAdary 


•1. 

ai>4.M 

■ 

mjc* 

m.<Tr 

■  Ija-ysr 

ciMcy 

.  f^iuuatviv 

r>4Cf 

Ohr-WKi 

*0 

'  \mmmi 

CM 

•  CiiftwaMW 

c» 

■  tiMl 

M* 

'  VtaMwy 

TABLE  SSA-3b-l 

SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  SSA-3b 


O  VO  O  O 


<0 
q 
r-  o 
10 


o  o  <0  fO  —  o 
>0 


vO  00  ,  'C  00  'O 


—  —  2  5C 


C  S 

S  ?■,C^ 


000 

^  —  V^VnV^NO 

•4'4c^  l^ocf''4‘4'4»A 


<N  OC 

»n  m  — 

O  o  <N 

Tfr-o  —  o<N 

wn  wn 


-i=  2 

L  ^  e  -2 

^  2  -c  c  -g 

Q  §2:£  3 

0.  rti  .i:  c 

c.  Q  Q  u  n: 


eg 

c  5  - 

I  i  S'." 

■s  '>«  ?  S 

0-18 
wT!  E  c: 


—  rt  V5  mt  3 


2-97 


REA9nrBUX)66.REA  Vl-E  8/30/90  10:32  pm  sma  12 


SS*-3b-2 

EXPOSURE  EVALUATIONS  FOR  REGULATED  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(BS/kg) 

INDIRECT 

PPLV 

(R«/I(S> 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

0PM 

ALDRIN 

1.5E+00 

6.4Ee(K 

1.5£*00 

3.6C-»01» 

8.4E-04 

3.6E+01* 

O.OE+00 

CHLCRDANE 

2.oe+oi 

2.7E+08 

2.0E*01 

3.6E-01* 

2.6E-08 

3.6E-01* 

O.OE+00 

PPOOE 

7.4E+01 

3.9E+06 

7.4Ee01 

7.1E-04 

1.3E-08 

7.1E-04 

O.OE+OO 

PPOOT 

7.4E+01 

8.2e*06 

7.4Ee01 

9.9E-03 

8.9E-0a 

9.9E-03 

O.OE+00 

0 I BROMOCHLOROPROPANE 

1.8£*01 

9.7E+01 

1.5£*01 

1.0E-03 

1.8E-04 

1.2E-03 

O.OE+00 

DIELORIN 

1.6E+00 

I.OEeOb 

1.6£eOO 

3.4E+01* 

1.8E-03a 

3.4E*01« 

O.OE+OO 

ENORIM 

2.5E*03 

I.OEeCNS 

2.5E*03 

1.2E-03 

5.7E-09a 

1.2E-03 

O.OE+00 

HEXACNLOROCTCLOPENTAOIENE 

I.TEeM 

6.6Ee02 

6.3£»02 

6.0E-05 

1.5E-03 

1.6E-03 

O.OE+OO 

IS(XRIN 

S.8£*02 

2.3Ea07 

$.8Ee02 

4.0E-M 

9.8E-09 

4.Ge-04 

O.OE+00 

MERCURY 

3.3Ee'3 

0.0£«00 

3.3E*03 

7.0E-04 

0.0£*00 

7.0E-04 

O.OE+OO 

a:  This  contaminant  saturates  the  soil  jas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound. 

The  SPPPLV  has  therefore  been  set  to  1.00£»06  mg/kg  (See  volLme  VI-A). 

•:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E*04  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pore  form. 


EXPOSIAE  EVALUATIONS  FOR  CASUAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(aig/kg) 

INDIRECT 

PPLV 

(■g/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALDRIN 

1.5E+00 

6.4E*(K 

1.5E+00 

3.6E+01* 

8.4E-04 

3.6E+01* 

O.OErOO 

CHLORDANE 

2.0E+01 

2.7Et0a 

2.0E+01 

3.6E-01* 

2.6E-08 

3.6E-01* 

O.OE-rOO 

PPOOE 

7.4E+01 

3.9E+06 

7.4E+01 

7.1E-04 

1.3E-08 

7.1E-04 

O.OE-rOO 

PPOOT 

7.4E+01 

B.2E>06 

7.4E-K!1 

9.9E-03 

8.9e-08 

9.9E-03 

O.OE+OO 

0 1  BROMOCHLCRtlPEOPANE 

1.8E+01 

9.7E+01 

1.5E*01 

1.0E-03 

1.8E-04 

1.2E-03 

O.OE+OO 

DIELORIN 

1.6E>00 

1.0E+06 

1.6E+00 

3.4E*01* 

1.8E-038 

3.4E+01* 

O.OE+00 

ENORIN 

2.5E+03 

i.oe+06 

2.5E+03 

1.2E-03 

5.7E-09a 

1.2E-03 

O.OE+00 

HEXACNLOROaCLOPENTAO  I ENE 

I.?e+C4 

6.6£*02 

i.3£r02 

6.0E-0S 

1.5E-03 

1.6E-03 

0.0E*OO 

IStSRIN 

S.8E't02 

2.3EV07 

5.8E-r02 

4.0E-04 

9.8E-09 

4.0E-04 

O.OE+00 

MERCURY 

3.3Er03 

O.OE+00 

3.3Er03 

7.0E-04 

O.OE+OO 

7.0E-04 

O.OE+00 

•:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound. 

The  SPPPLV  has  therefore  been  set  to  1.00E+04  mg/kg  (See  volune  VI -A). 

•;  El  Is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00£*06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  thr  -tposure  pathway  considered,  even  in  its  pure  form. 


SSA-3b-* 

EXPOSURE  EVALUATIONS  FOR  RECREATIONAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALORIN 

2. IE-01 

A.3E+03 

2. IE-01 

2.6E+02* 

1.3E-02 

2.6E+02* 

O.OE+00 

CHLOROANE 

2.7E+00 

1.8E+07 

2.7E+00 

2.6E+00* 

3.9E-07 

2.6E+00* 

O.OE+00 

PPODE 

1.0E+01 

2.6E+05 

1.0E-»01 

S. IE-03 

2.0E-07 

5. IE-03 

O.Oe+00 

PPOOT 

1.0E+01 

5.4E+05 

1.0E+01 

7.2E-02 

1.3E-06 

7.2E-02 

O.OE+00 

D I BROMOCHLOROPROPANE 

2.5E+00 

1.5E+01 

2.1E+00 

7.2E-03 

1.2E-03 

8.4E-03 

O.OE+00 

DIELORIN 

2.2E-01 

1.0€*06 

2.2E-01 

2.4E+02* 

2.7E-028 

2.4E+02* 

O.OE-rOO 

ENDRIN 

1.1E+03 

1.0E+06 

1.1E+03 

2.8E-03 

3.7E-08a 

2.8E-03 

O.OE+OO 

NEXACHLOROCTCLOPENTAOIENE 

5.7E+03 

2.4E+02 

2.3E*02 

1.8E-04 

4.2E-03 

4.4E-03 

O.OE+00 

ISCDRIN 

2.5E+02 

3.6E+06 

2.5E+02 

9.3E-04 

6.3E-08 

9.3E-04 

O.OE+OO 

MERCURY 

2.0E*03 

o.oe*oo 

2.0E->03 

1.2E-03 

O.0E*OO 

1.2E-03 

O.OE+OO 

a:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaoinant  is  considered  to  be  ecjual  to  pure  compourvf. 

The  SPPPLV  has  therefore  been  set  to  1.00E+06  mg/kg  (See  volume  VI-A). 

•:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  irvjicated  is  greater  than  1.00£*06  the  calculations  iiiply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SSA-3b-5 

EXPOSURE  EVALUATIONS  FOR  COMMERCIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(■S/kg) 

INDIRECT 

PPLV 

(■S/ltS) 

CUMULATIVE 

PPLV 

(ng/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

ENC 

ALDRIH 

1.9E+00 

1.3E+02 

1.9E+00 

2.9E+01* 

4.3E-01* 

2.9E+01* 

0.06+00 

CHLOROANE 

2.SE'>01 

1.4E*04 

2.5E+01 

2.8E-01* 

5.2E-04 

2.8E-01* 

O.OE+00 

PPOOE 

9.3E+01 

7.6£*03 

9.2E+01 

5.6E-04 

6.86-06 

5.76-04 

O.OE+00 

PPOOT 

9.3E+01 

1.6E>04 

9.2E+01 

7.8E-03 

4.5E-0S 

7.9E-03 

O.OE+OC 

DIBROMOCHLOROPROPANE 

2.3E+01 

4.8E>00 

3.9E+00 

7.9E-04 

3.8E-03 

4. 66-03 

0.06+00 

DIELDRIN 

2.0E+00 

5.8E+01 

1.9E+00 

2.7E*01* 

9.2E-01* 

2.86+01* 

O.OE+OO 

ENORIN 

1.4E+03 

I.OE-tOb 

1.3E+03 

2.2E-03 

1.9E-04S 

2.4E-03 

0.06+00 

HEXACHLOROCYCLOPENTAO I ENE 

5.5E+03 

2.1E+00 

2.1E+00 

1.8E-04 

4.7E-01* 

4.76-01* 

O.OE+OO 

ISOORIN 

3.2£*02 

3.0E«03 

2.9E+02 

7.2E-04 

7.6E-05 

7.96-04 

0.06+00 

MERCURY 

1.4E+03 

O.OE+00 

1.4E*03 

1.7E-03 

O.CE+00 

1.7E-03 

O.OE+OO 

a:  This  cofitaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound. 
The  SPPPLV  has  therefore  been  set  to  1.00E*06  mg/kg  (See  volume  VI -A). 

•;  El  is  equal  to  or  exceeds  1.0E-01 
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SSA-3b-6 

EXPOSURE  EVALUATIONS  POR  INDUSTRIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(aig/Xg) 

INDIRECT 

OSVI  ESVI 

(mg/kg)  (ng/kg) 

CUMULATIVE 

PPLV 

(ng/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

OPN 

VEI 

ENC 

ALDRIN 

1.2E-01 

a.6£+03 

4.2E*01 

1.2E-01 

4.6E+02* 

1.3E+00* 

4.7E+02* 

O.0E*O0 

O.OE+00 

CHLORDANE 

1.5E+00 

3.6E+07 

4.5E+03 

1.5E+00 

4.6E+00* 

1.5E-03 

4.6E+00* 

O.OE+00 

O.OE+00 

PPOOE 

5.7E*00 

5.2E*05 

2.5E+03 

5.7E*00 

9.1E-03 

2.1E-05 

9. IE-03 

O.OE+00 

O.OE+00 

PPOOT 

S.TE^OO 

1.1E+06 

5.4E+03 

5.7E+00 

1.3E-01* 

1.4E-04 

1.3E-01* 

O.OE+00 

O.OE+00 

D I BROHOCNLOROPROPANE 

1.4E+00 

1.3E+01 

4.8EV00 

1.0E+00 

1.3E-02 

5.2E-03 

1.8E-02 

O.OE^OO 

O.OE+00 

OIELDRIN 

1.2E-01 

3.9E+03 

1.9E*01 

1.2E-01 

4.3E*02* 

2.8£*00* 

4.4E+02* 

O.OE+00 

O.OE+00 

ENORIN 

2.5E+02 

1.0E+0<S 

1.0E+06 

2.5E*02 

1.2E-02 

1.9E-04a 

1.2E-02 

O.OE+00 

O.OE+00 

HEXACNLOROCTCLOPENTAO I ENE 

3.8E+02 

8.8E+01 

6.4£-K)0 

5.9E+00 

2.6E-03 

1.7E-01* 

1.7E-01* 

O.OE+00 

O.OE+00 

ISOORIN 

5.9E*01 

3.1E*06 

3.0e-»03 

5.8E+01 

3.9E-03 

7.6E-05 

4.0E-03 

O.OE+00 

O.OE+00 

MERCURY 

4.6E>02 

O.OE+00 

0.0E«00 

4.6E+02 

5.0E-03 

0.0£*00 

5.0E-03 

O.OE+00 

O.OE+00 

a;  This  contaminant  sa. urates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of  the  critical  flux. 

The  SPPPLV  for  this  contaminant  is  considered  to  be  e^ual  to  pure  compound.  The  SPPPLV  has  therefore  been  set  to 
1.00E+06  mg/'tg  (See  volune  VI -A). 

*:  El  is  e-^ual  to  or  exceeds  1.0E-01 

If  the  P'’LV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant  does  not  pose  tsoacceptable 
chronic  exposure  through  the  exposure  pwithuay  considered,  even  in  its  pure  form. 


R; 
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2.12  SITE  SSA-4:  TRASH  DUMP  (formerly  Site  1-12;  Trash  Dump;  EBASCO,  1987j/ 
RIC  87127R03  and  EBASCO,  1988k/RIC  87127R03A) 

2.12.1  Site-Srecific  Considerations 

Figure  SSA-4- 1  and  Table  SSA-4- 1  depict  the  target  contaminants  for  Site  SSA-4. 

Borings  1  through  14  were  included  in  the  exposure  assessment,  consistent  with  the 
Southern  SAR.  According  to  site  history,  no  chemicals  from  the  RMA  target  contaminant 
list  were  suspected  to  be  present  in  Site  SSA-4  (EBASCO,  1987j/RIC  87127R03). 

2.12.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
SSA-4  are  shown  in  Figure  SS.4-4-1.  Table  SSA-4- 1  summarizes  the  maximum 
concentrations  of  contaminants  measured  in  soil  above  indicator  levels  for  the  ICP  metals, 
arsenic,  and  mercury  and  CRLs  for  organic  contaminants  from  the  Phase  I  and  Phase  n 
investigations.  The  boring  number  and  depth  where  the  maximum  value  was  observed  are 
shown.  No  data  were  included  for  ICP  metals,  arsenic,  and  mercury  in  Horizon  2  because 
direct  soil  exposure  below  10  ft  is  assumed  to  be  negligible  (see  Volume  VI-A).  Based  on 
available  groundwater  dat;;  from  the  first  quarter  1987  to  the  first  quarter  1989  sampling 
period,  no  evidence  of  groundwater  contamination  beneath  this  site  was  found  (see 
Volume  VI-A). 

2.12.3  Site  Exposure  Summary 

Tables  SSA-4-2  through  SSA-4-6  present  Draft  PPLVs  and  Els  for  each  site  contaminant. 
The  COCs  are  summarized  below  for  each  exposed  population  and  with  the  critical 
exposure  pathway  identified. 


REA5/RPT0(M9.REA  VI-C  9/7/90  12:04  pm  spl 
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Contaminants 
of  Concern 

Regulated 

Visitor 

Casual 

Visitor 

Recreational 

Visitor 

Commercial 

Worker 

Industrial 

Worker 

Aldrin 

Direct 

Direct 

Direct 

Direct 

Direct 

Dicldrin 

Direct 

Direct 

Direct 

Direct 

Direct 

Chlordane 

— 

— 

Direct 

Direct 

Note:  E>irect  exposure  pathways  for  soils  include  soil  ingestion,  suspended  particulate  inhalation,  and  dermal 
contact 

The  results  of  the  soil  exposure  summary  indicate  that  exposure  to  contamination  from  the 
direct  pathways  are  the  primary  contributors  to  the  exceedance  of  the  cumulative  PPLVs. 
Site  SSA-4  is  designated  as  a  Priority  1  site,  based  on  the  most  sensitive  exposed 
population  PPLV  (i.e.,  the  industrial  worker). 
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REA5/RPT0CU9.REA  VI-C  9/1 1/W  4:12  pm  spl 
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TABLE  SSA-4-1 

SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  SSA-4 
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SSA-4-2 

EXPOSURE  EVALtMTlONS  FOR  REGULATED  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(■g/ks) 

INOIRECT 

PPLV 

(mg/kg) 

OJMUUTIVE 

PPLV 

(a>g/kg) 

DIRECT 

El 

INOIRECT 

El 

CUMULATIVE 

El 

VEl 

CPN 

ALORIN 

I.SEeOO 

1.*Ee05 

1.5E*00 

1.1E*00* 

1.2E-05 

1.1E*00* 

0.(«v00 

CNLOROANE 

2.0£*01 

1.5E«07 

2.0£*01 

3.2E-02 

4.2E-08 

3.2E-02 

O.OE-tOO 

CHLOROFORM 

A.OCvO] 

l.TE-rlK 

3.0E*03 

2.0E-04 

7.2E-05 

2.7E-04 

O.OE-KX) 

PPOOE 

7.*E*01 

8.SEV06 

7.4£v01 

6.7E-03 

5.8E-08 

6.7E-03 

0.0C*«0 

PPOOT 

7.4E*01 

1.a£v07 

7.4E*01 

1. IE-03 

4.7E-09 

1. IE-03 

O.flCeOO 

OiaCLOPENTAOIENE 

5.AE»04 

9.SE«03 

8.1E«03 

3.7E-05 

2. IE-04 

2.5E-04 

o.a*oo 

DIELDRIN 

1.6E«00 

I.OEeOb 

l.ifeOO 

I.OEeOI* 

2.5E-04a 

1.0£*01* 

0.0£*00 

ENDRIN 

2.5E*03 

5.2£*07 

2.5E*03 

2.4E-04 

1.2E-08 

2.4E-04 

O.OEeOO 

HEXACHLOROCTCLOPENTAO I ENE 

1.7E*04 

*.3E*03 

3.4E»03 

2.4E-06 

9.3E-08 

1.a-05 

O.0E*OO 

ISOORIN 

5.8EV02 

1.0E*07 

5.8£*02 

8.S£-(H 

4.8E-09 

8.5E-05 

0.0€*00 

a;  This  eontaminant  saturates  the  soil  gas  aod  produces  a  vapor  flux  which  is  below  ooe-tenth  of 
the  critical  flux.  The  SPPPLV  for  this  eontaminaot  is  considered  to  be  equal  to  pure  compound. 

The  SPPPLV  has  therefore  been  set  to  1.00£»06  mg/kg  (See  volLine  VI -A). 

*:  El  is  equal  to  or  exceeds  1.0E-01 

f  the  PPLV  value  indicated  is  greater  than  1.00E*06  the  calculations  imply  that  the  contaminant 
ooe*  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  In  Its  pure  tone. 
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SSA-4-3 

EXPOSURE  EVAIUATICMS  EOR  USUAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(■s/ka) 

INDIRECT 

PPLV 

(t«/ka) 

CUtUUTIVE 

PPLV 

(•a/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMJUTIVE 

El 

VEI 

OPN 

ALORIN 

1.SE«00 

1.*I*05 

1.5E+00 

1.1E*00* 

1.2E-05 

1.1E*00* 

o.oc*oo 

CNIOROANE 

2.0E*01 

1.5C*07 

2.0E*01 

3.2E-02 

4.2C-(» 

3.2E-02 

o.oc*oo 

CNLOROf CRN 

1.1C»04 

3.0E*03 

2.0C-04 

7.2E-05 

2.7E-04 

0.0c  *00 

PPOOE 

7.4E«01 

a.S£«06 

7.4E*01 

6.7E-03 

S.SE-OS 

0.7E-03 

o.oe*co 

PPOOT 

7.4E*01 

1.8£r07 

7.4E«01 

1.1E-03 

4.7E-09 

1. IE-03 

0.0E*00 

DICTCIOPENTAOIENE 

S.4E*04 

9.5£*03 

8.1Er03 

3.71-05 

2. IE-04 

2.5E-04 

O.0E*OO 

DIELORIN 

1.6C*00 

1.0E«06 

1.6C*00 

1.0£*01« 

2.SE-04* 

i.3e*oi« 

O.QC*00 

ENORIN 

2.5E*03 

S.2E-07 

2.5£»03 

2.4C-04 

1.2E-CS 

2.4E-04 

0.0E*0O 

NEXACKLOROCTCLOPENTAO I ENE 

1.7E»04 

4.3£*03 

3. 4* *03 

2.4E-06 

9.3E-06 

t.2E-05 

O.OE*00 

ISOORIH 

S.8C*02 

1.0e«07 

5.8E+02 

8.5E-05 

4.8C-09 

8.5E-05 

O.OE*00 

t;  Thfi  eontaairuint  tAturttfi  tn*  toil  44*  tnj  productt  a  vApor  flujt  wtiicl)  Ia  btlou  or>t-te«Tth  of 
Tht  erltiCAl  flu«.  Th*  SPPPLV  for  this  contAmirAnt  U  corn!d*rKj  to  b*  equAl  to  purt  canpcxxti. 

Th#  SPPPLV  hAt  tbcrtfort  bc*n  »Af  to  1.00E*06  mj/kj  (it*  voIlti*  VI -A). 

*:  El  Ii  ACfuAl  to  or  t<c«*dA  1.0E-01 

If  th*  PPLV  vaIu*  fndicAtod  it  flrtAttr  thto  1.00f»0b  th*  CAlculAtiorj  i»ply  thAt  th*  coot*(*in«ot 

dot*  not  pos*  Ln*<c*ptAbl*  chronic  «<pntur«  through  th*  opoturt  pAtnoAy  cortiiijtrtd.  *v*n  in  Itt  pur*  forn. 


SSA-i-A 

EXPOSURE  EVALUATIONS  fOR  RECREATIONAL  VISITORS 


contaminant 

DIRECT 

PPLV 

(mg/ka) 

INDIRECT 

PPLV 

(•i/kg) 

OJMULATIVE 

PPLV 

(■g/kg) 

DIRECT 

El 

INOIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

AL0R> 

2. IE-01 

9.3£*03 

2. IE-01 

8.2C*0O« 

1.0E-O4 

8.2EXOO* 

O.OEeOO 

CMLOSOAXE 

2.7E*00 

1.0E*06 

2.7E*00 

2.3E-01* 

6.3E-07 

2.3E-01* 

O.OEeOO 

CHLOROFORM 

5.«e02 

1.7E*03 

*.2£*02 

1.4E-03 

4.7E-04 

1.9C-03 

O.OE+OO 

PPOOE 

l.CE+01 

5.6£«05 

I.OEvOI 

4.8E-02 

8.7E-07 

4.8E-02 

o.oe+oo 

PPOOT 

1.0t*01 

1.2E*06 

i.oe*oi 

a.2E-03 

7.1E-08 

8.2E-03 

O.OEeOO 

OiaCLOPENTAOIENE 

1.8E*04 

3.AEV03 

2.9E*03 

1. IE-04 

5.8E-04 

8.9E'04 

O.OC-XOO 

OIELORIN 

2.2E01 

t.CCxM 

2.2E-01 

7.3£*01» 

3.8£-03a 

7.3E*01* 

O.OEvOO 

ENORIN 

1.1E«03 

O.OEvOi 

l.1E*03 

5.7t-04 

7.5E-08 

5.7E-04 

O.OE+00 

NCXACHLOROCTCLOPENTAO I ENE 

5.7E«03 

i.SE*03 

1.2£*03 

7.1E-06 

2.6E-03 

3.3E-05 

O.C^vOO 

ISOORIN 

2.5EV02 

2.5£*02 

2.0C-04 

3. IE-08 

2.0C-04 

O.OCvOO 

a:  This  eontaninant  saturatts  tha  toil  gas  and  produces  a  vapor  flux  vnich  is  below  one- tenth  of 

the  critical  flu*.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound. 

The  SPPPLV  hat  therefore  been  set  to  I.OOE’O^  mg/kg  (See  volirie  Vl-A). 

•;  fl  It  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00t*06  the  calculations  Imply  that  the  contNalnant 

does  r»t  pose  iriacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  fere. 
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SSA-A-5 

EXPOSURE  EVALUATIONS  FOR  COMMERCIAL  WORKERS 


COHTAMIMANT 

DIRECT 

PPLV 

(ng/kg) 

INDIRECT 

PPLV 

(•S/kg> 

CUMULATIVE 

PPLV 

(ng/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

EMC 

ALORIM 

1.9E*00 

O.OE^OO 

1.9E+00 

9.0E-01* 

0.0E*OO 

9.CIE-01* 

HA 

CHLORDANE 

2.5E*01 

O.OE+OO 

2.5E+01 

2.&E-02 

0.0E*00 

2.6E-02 

HA 

CHLOROFORM 

5.1E+03 

0.0€*00 

5.1E+03 

1.6E-04 

0.0E*OO 

1.6E-04 

HA 

PPOOE 

9.3E+01 

O.OE+OO 

9.3£*01 

5.3E-03 

O.OE+00 

5.3E-03 

HA 

PPOOT 

9.3E+01 

0.CIE'»0O 

9.3E»01 

9.0E-04 

0.0E>0O 

9.0E-OA 

NA 

DICTCLOPENTAOIENE 

1.7E«0* 

O.0E*OO 

1.7E*04 

1.2E-0A 

0.0£*00 

1.2E-0* 

NA 

DIELDAIN 

2.0E*00 

O.OE^OO 

2.0£»00 

8.0£*00* 

O.OE^OO 

8.0£*0O* 

MA 

ENORIN 

1.*E*03 

O.OE+00 

1.4E*03 

A.4E-04 

O.CE+00 

4.4E-04 

NA 

MEXACHLOROCTCLOPEXTAO I ENE 

5.5£*03 

3.Cc‘00 

5.5E*03 

7.3E-08 

O.OE+00 

7.3E-06 

NA 

ISOORIN 

3.2£*02 

0  t'T-00 

3.2£*02 

1.5E-04 

O.OE-^OO 

1.5E-04 

NA 

El  is  equal  to  or  enceeds  1.0E-01 


SSA-4-6 

EXPOSURE  EVALUATIONS  FOR  INDUSTRIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(ng/kg) 

INDIRECT 

OSVl  ESVl 

(■g/kg)  (mg/kg) 

CLMUUTIVE 

;?Lv 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ENC 

ALORIN 

1.2E-01 

1.9E*04 

O.OEeOO 

1.2E-01 

1.5E*01* 

9.  IE-05 

1.5E*01* 

O.OE-tOO 

NA 

CHLOROANE 

1.5E*00 

2.0C'>06 

O.OEaOO 

1.5E*00 

4.1E-01* 

3. IE-07 

4. IE-01* 

O.OE+OO 

NA 

CHLOROFORM 

3.1E*02 

1.5E+03 

O.OE+00 

2.6E+02 

2.6E-03 

5.4E-04 

3. IE-03 

0.0E->00 

NA 

PPOOE 

5.7E*00 

1.1E+0d 

O.OEeOO 

5.7E+00 

8.6E-02 

4.3E-07 

8.6E-02 

0.0E*OO 

NA 

PPOOT 

5.7E*00 

2.AEe06 

O.OE-rOO 

S.TE+OO 

1.5E-02 

3.5E-0a 

1.SE-02 

O.OE+00 

NA 

DICTCLOPENTAOIENE 

1.2E*03 

1.3C+03 

O.OCaOO 

6.1E»02 

1.7E-03 

1.M-03 

3.3E-03 

O.OEaOO 

NA 

DIELORIN 

1.2E-01 

1.0€e06 

1.0£«06 

1.2E-01 

1.3Ee02* 

1.9E-03a 

1.3E*02* 

O.OE+00 

NA 

ENORIN 

2.5£*02 

6.9E+0d 

0.0£«00 

2.5E*02 

2.4E-03 

8.7E-08 

2.4E-03 

O.OEeOO 

NA 

NEXACHLOROCTCLOPENTAO lENE 

3.a£*02 

5.7E*02 

0.0€«00 

2.3£*02 

I.OE-Oi 

7.0E-05 

1.7E-04 

O.OE+00 

NA 

ISOORIN 

5.9E«01 

I.AEaOd 

O.OE+00 

S.RE+OI 

S.3E-04 

3.6£-0a 

8.3E-04 

O.OE+00 

NA 

i:  Thi»  contNutinant  saturates  the  soil  gas  and  produces  a  vapor  flu*  which  is  below  one-tenth  of  the  critical  flux. 

The  SPPPLV  for  this  contaminant  is  conside-ed  to  be  equal  to  pur*  compound.  The  SPPPLV  has  therefore  been  set  to 
1.00E*06  aig/kg  (See  volume  VI-A). 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  Indicated  is  greater  than  1.00E*06  the  calculations  imply  that  the  contaminant  does  not  pose  unacceptable 
chronic  exposure  through  the  exposure  pathway  considered,  even  in  Its  pure  form. 


2.13  SITE  SSA-5a:  SECTION  1  -  DIBROMOCHLOROPROPANE  DETECTION 
(formerly  Section  1 -Uncontaminated  Area;  EBASCO;  1987k/RIC  87127R06  and 
EBASCO,  1988V  RIC  87127R06A) 

2.13.1  Site-Specific  Considerations 

Figure  SSA-5a-l  and  Table  SSA-5a-l  depict  the  target  contaminants  for  Site  SSA-5a. 
Borings  17  and  65  through  67  were  included  in  this  exposure  assessment,  consistent  with 
the  Southern  SAR.  According  to  site  history,  no  chemicals  from  the  RMA  target 
contaminant  list  were  suspected  to  be  present  in  Site  SSA-5a  (EBASCO,  I987k/RIC 
87127R06). 

2.13.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  site 
SSA-5a  are  shown  in  Figure  SSA-5a-l.  Table  SSA-5a-l  summarizes  the  maximum 
concentrations  of  contaminants  measured  in  soil  above  indicator  levels  for  the  ICP  metals, 
arsenic,  and  mercury  and  CRLs  for  organic  contaminants  from  the  Phase  I  and  Phase  II 
investigations.  The  boring  number  and  depth  where  the  m.aximum  value  was  observed  are 
shown.  No  data  were  included  for  ICP  metals,  arsenic,  and  mercury  in  Horizon  2  because 
direct  soil  exposure  below  10  ft  is  assumed  to  be  negligible  (see  volume  VI-A).  Based  on 
available  groundwater  data  from  the  first  quarter  1987  to  the  first  quarter  1989  sampling 
period,  no  evidence  of  groundwater  contamination  beneath  this  site  was  found  (see 
Volume  VI-A). 

2.13.3  Site  Exposure  Summary 

Tables  SSA-5a-2  through  SSA-5-6  present  Draft  PPL  Vs  and  Els  for  each  site  contaminant. 
The  COCs  are  summarized  below  for  each  exposed  population  and  with  the  critical 
exposure  pathway  identified. 
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Contaminants  Regulated  Casual  Recreational  Commercial  Industrial 

of  Concern  Visitor  Visitor  Visitor  Worker  Worker 


None 


The  results  of  the  soil  exposure  summary  indicate  that  there  are  no  COCs.  Site  SSA-5a  is 
designated  as  a  Priority  2  site,  based  on  the  most  sensitive  exposed  population  PPLV  (i.e., 
the  industrial  worker). 


REA5/?.PT0O19.R£A  VI-C  9/7;'90  12:00  pm  jpl 
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FIGURE  SSA-5a-l 

Phose  I  and  Phase  II  Analytes  Detected 
Within  or  Above  Indicator  Levels 
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TABLE  SSA-5a-l 

SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  SSA-5a 
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SSA-5«-2 

EXPOSURE  EVALUATIONS  FOR  RECULATED  VISITORS 


CONTAMINANT 


DIRECT  INDIRECT  CUMULATIVE  DIRECT  IWIREa  CUMULATIVE  VEI 

PPLV  PPLV  PPLV  El  El  El  OPN 

(ng/kg)  (Iig/kg)  (mg/kg) 


OIBROMOCHLOROPROPANE  1.8£«01  S.TE-^O^  I.SE^OI  2.8E-03  1.<E-0S  Z.8E-03  O.OE-^OO 


IF  th«  PPLV  value  indicated  is  greater  than  I.OOE-^O^  the  calculations  iepl/  that  the  contaainant 

does  not  pose  inacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 


/ 


SSA-Sa-3 

EXPOSURE  EVALUATIONS  FOR  CASUAL  VISITORS 

DIRECT  INDIRECT  CUMULATIVE  DIRECT  INDIRECT  CUMULATIVE  VEI 

PPLV  PPLV  PPLV  El  El  El  OPN 

(ng/ks)  (mg/kg)  (ng/kg) 


CONTAMINANT 


CONTAMINANT 


SSA-5a-4 

EXPOSURE  EVALUATIONS  FOR  RECREATIONAL  VISITORS 

DIRECT  INDIRECT  CUMULATIVE  DIRECT  INDIRECT  CUMULATIVE 

PPLV  PPLV  PPLV  El  El  El 

(mg/kg)  (ng/kg)  (mg/kg) 


D I BROMOCNLOROPROPANE 


2.SE+00  5.7E+05  2.5E+00  2.0E-02  8.8E-08  2.0E-02 
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CONTAMINANT 


SSA-5«-5 

EXPOSURE  EVALUATIONS  FOR  CQWIERCIAL  WORKERS 

DIRECT  INDIRECT  CUMULATIVE  DIRECT  INDIRECT  CUMULATIVE  VEI 

PPLV  PPLV  PPLV  El  El  El  ENC 

(ng/Rg]  (ng/Rg)  (ng/Rg) 


0 1 8RQMOCHLOROPROPANE 


2.3E+01  O.OE+00  2.3E+01  2.2E-03  O.OE+00  2.2E-03 


NA 


! 


CONTAMINANT 


SSA'5a-6 

EXPOSURE  EVALUATIONS  FOR  INDUSTRIAL  UOtrEIS 

DIRECT  INDIRECT  OMJUTIVE  DIRECT  IIOIttCT  CUtJUTIVE  VEI 

PPLV  OSVI  EtVI  mV  El  El  El  OPN  EMC 

(«g/kg)  (•S/Eg)  (NO/Eg)  (Bg/kg) 


OIBRCMOCHLOROPROPANE  I.AE^OO  4.9E*0S  O.OE^OO  1.4E*00  3.6E-02  1.0E-JT  3.M-02  0.0C«OO  NA 


/\ 

/ 


2-T20 
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2.14  SITE  SSA-5b:  HAVANA/PEORIA  STREETS  -  PONDS  AND  DITCHES  (formerly 
Section  11 -Uncontaminated  Area;  EBASCO,  19871/RIC  87216R10  and  EBASCO, 
1988m,/RIC  87216R10A) 

2.14.1  Site-Specific  Consk’erations 

Figure  SSA-5b-l  and  Table  SSA-5b-l  depict  the  target  contaminants  for  Site  SSA-5b. 
Borings  13  through  15,  18  through  20,  23,  24,  29  through  31,  and  43  through  54  were 
included  in  this  exposure  assessment,  consistent  with  the  Southern  SAR.  According  to  site 
history,  no  chemicals  from  the  RMA  target  contaminant  list  were  suspected  to  be  present 
in  Site  SSA-5b  (EBASCO,  19871/RIC  87216R10). 

2.14.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
SSA-5b  are  shown  on  Figure  SSA-5b-l.  Table  SSA-5b-l  summarizes  the  maximum 
concentrations  of  contaminants  measured  in  soil  above  indicator  levels  for  the  ICP  metals, 
arsenic,  and  mercury  and  CRLs  for  organic  contaminants  from  the  Phase  I  and  Phase  II 
investigations.  The  boring  number  and  depth  where  the  maximum  value  was  observed  are 
shown.  No  data  were  included  for  ICP  metals,  arsenic,  and  mercury  in  Horizon  2  because 
direct  soil  exposure  below  10  ft  is  assumed  to  be  negligible  (sec  Volume  VI-A).  Ba.sed  on 
available  groundwater  data  from  the  first  quancr  1987  to  the  first  quarter  1989  sampling 
period,  no  evidence  of  groundwater  contamination  beneath  this  site  was  found  (.see 
Volume  VI-A). 

2.14.3  Site  Exposure  Summary 

Tables  SSA-5b-2  through  SSA-5b-6  present  Draft  PPLVs  and  Els  for  each  site  contaminant. 
The  COCs  are  summarized  below  for  each  exposed  population  and  with  the  critical 
exposure  pathway  identified. 


REAS/RnCOiV  REA  VI  C  9r/’X)  12.(X)pm 
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Contaminants 
of  Concern 

Regulated 

Visitor 

Casual 

Visitor 

Recreational 

Visitor 

Commercial 

Worker 

Industrial 

Worker 

Chlordanc 

Carbon  tetrachloride 

Direct 

Direct 

Direct 

Direct 

Indirect 

Dir/Ind 

Indirect 

Note;  Direct  exposure  paih'*ays  for  soiJs  include  soil  ingestion,  suspended  panicuhie  inhalation,  and  dcrnial 
contact. 

indirect  exposure  pathways  include  open  and  enclosed  spxc  vapor  inhalation. 


The  results  of  the  soil  exposure  summary  indicate  that  exposure  to  contamination  from  the  j 

direct  and  indirect  pathways  both  contribute  to  the  exceedance  of  the  cumulative  PPLVs. 

Site  SSA-5b  is  designated  as  a  Priority  1  site,  based  on  the  mo.st  sensitive  exposed 
population  PPLV  (i  c..  the  industrial  v/orker). 

I 


8 


i 


I 


I 
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FIGURE  SSA-5b-l 

Phase  I  and  Phase  11  Analytes  Detected 
Within  or  Above  Indicotor  Levels 
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TABLE  SSA-5b-l 

SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  SSA-5b 


REA9/TBL0066,REA  VI-E  8/30/90  10:52  pm  sma  15 


SSA-5b-2 

EXPOSURE  EVALUATIONS  FOR  REGULATED  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(aie/ko) 

INDIRECT 

PPLV 

(aig/kg) 

CUMULATIVE 

PPLV 

(B«/lcg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

CARCON  TETRACHLORIDE 

CHLOROANE 

2.0E*02 

2.0Et01 

4.6E+05 

1.0E*10 

2.0E+02 

2.0Et01 

3.7E-03 

2.0E-01* 

1.6E-06 

3.9E-10 

3.7E-03 

2.0E-01* 

O.OE+00 

O.OE+00 

LEAD 

1.5E*04 

0.0E*00 

1.5Et04 

3.4E-03 

0.%+00 

3.4E-03 

O.OEtOO 

*:  El  i«  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  Indicated  is  greater  than  I.OOE^Od  the  calculations  inx^ly  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  fona. 


SSA-5b-3 


EXPOSURE 

EVALUATIONS  fOR  CASUAL  VISITORS 

CONTAMIMAMT 

DIRECT 

PPLV 

(aig/kg} 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEl 

OPN 

CARBON  TETRACHLORIDE 

CHLOROANE 

2.0E+02 

2.0E+01 

4.6E*05 

1.0E»10 

2.0E+02 

2.0E*01 

3.7E-03 

2.0E-01* 

I.6E-06 

3.9E-10 

3.7E-03 

2.0E-01* 

O.OE+00 

O.OE+00 

LEAD 

I.SErOA 

O.OE+00 

1.5E'H54 

3.4E-03 

O.OE+00 

3.4E-03 

O.OE+00 

*:  El  is  equal  to  or  exceeds  1.0C-01 

If  the  PPLV  value  indicated  is  greater  than  1.00£*04  the  calculations  iirply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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SSA-5b-4 

EXPOSURE  EVALUATIONS  FOR  RECREATIONAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(ng/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

CARBON  TETRACHLORIDE 

CHLOROANE 

2.7E*01 

2.7E*00 

7.1E*04 

6.9E+0« 

2.7E+01 

2.7E+00 

2.7E-02 

1.5E+00* 

1.0E-05 

5.8E-09 

2.7E-02 

1.5E+00* 

O.OE+00 

O.OE+OU 

LEAD 

9.2£-r03 

O.OE^OO 

9.2E+03 

5.7E-03 

O.OE+00 

5.7E-03 

O.OE+00 

El  is  equal  to  or  exceeds  1.0E-01 


If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  iitply  that  the 
doe«  not  pose  inacceptabla  chronic  exposure  through  the  exposure  pathway  considered, 


contaminant 

even  in  its  pure  form. 


SSA-5b-5 

EXPOSURE  EVALUATIONS  FOR  COMMERCIAL  WORKERS 


DIRECT 

INDIRECT 

CUMULATIVE 

DIRECT 

INDIRECT 

CUMULATIVE 

CONTAMINANT 

PPLV 

(ng/kg) 

PPLV 

(ng/Xg) 

PPLV 

(ng/kg) 

El 

El 

El 

CARBON  TETRACHLORIDE 

CHLORDANE 

2.5E+02 

2.5E+01 

8.8E-01 

1.4E+04 

8.7E-01 

2.5E->-01 

3.0E-03 

1.6E-01* 

8.3E-01* 

2.9E-04 

8.4E-01* 

1.6E-01* 

LEAD 

6.5E*03 

O.OE+00 

6.5E+03 

8.1E-03 

O.OE+00 

8. IE-03 

El  it  equal  to  or  exceeds  1.0E-01 


VEI 

ENC 


O.OE+00 

O.OE+00 

O.OE+00 
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SSA*5b-6 

EXPOSURE  EVALUXIIORS  FOR  INDUSTRIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(ng/lcg) 

INDIRECT 

OSVI  ESVI 

<B)B/kg)  (ng/kg) 

CUMULATIVE 

PPLV 

(aig/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

OPN 

VEI 

ENC 

CARBON  TETRACHLORIDE 

CHLOROANE 

1.5E+01 

1.5E+00 

6.1E«'0A 

1.AE+09 

8.8E-01 

5.2E+00 

8.3E-01 

1 .2E+00 

4.8E-02 

2.6E+00* 

8.3E-01* 

7.7E-01* 

8.aE-01* 

3.4E+00* 

O.OE+00 

O.OE+00 

O.OE+00 

O.OE+00 

LEAD 

2.2E-*03 

O.OE-^OO 

0.0E4OO 

2.2E*03 

2.4E-02 

O.OE+00 

2.4E-02 

O.OE+00 

0.0E*00 

•:  El  if  equit  to  or  exceods  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.0CE*0d  the  calculations  inply  that  the  contaminant  does  not  pose  unacceptable 
chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 


2.15  SITE  SSA-5c:  SECTION  12  -  LEAD  DETECTION  (formerly  Section  12  - 

Uncontaminated  Area;  EBASCO,  1987m/RIC  87216R11  and  EBASCO,  1988n/RIC 
87216R11A) 

2.15.1  Site-Specific  Considerations 

Figure  SSA-5c-l  and  Table  SSA-5c-l  depict  the  target  contaminants  for  Site  SSA-5c. 
Boring  5  was  included  in  this  exposure  assessment,  consistent  with  the  Southern  SAR. 
According  to  site  history,  no  chemicals  from  the  RMA  target  contaminant  list  were . 
suspected  to  be  present  in  Site  SSA-5c  (EBASCO,  1987m/RIC  87216R11). 

2.15.2  Spatial  Distribution  of  Measured  Comaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
SSA-5c  are  shown  in  Figure  SSA-5c-l.  Table  SSA-5c-l  summarizes  the  maximum 
concentrations  of  contaminants  measured  in  soU  above  indicator  levels  for  the  ICP  metals, 
arsenic,  and  mercury  from  the  Phase  I  and  Phase  II  investigations.  The  boring  number  and 
depth  where  the  maximum  value  was  observed  are  shown.  No  data  were  included  for  ICP 
metals,  arsenic,  and  mercury  in  Horizon  2  because  direct  soil  exposure  below  10  ft  is 
assumed  to  be  negligible  (see  Volume  VI-A).  No  organic  contaminants  were  detected  at 
this  location.  Based  on  available  groundwater  data  from  the  first  quarter  1987  to  the  first 
quarter  1989  sampling  period,  no  evidence  of  groundwater  contamination  beneath  this  site 
was  found  (see  Volume  VI-A). 

2.15.3  Site  Exposure  Summary 

Tables  SSA-5c-2  through  SSA-5c-6  present  Draft  PPLVs  and  Els  for  each  site  contaminant. 
The  COCs  are  summarized  below  tor  each  exposed  population  and  with  the  critical 
exposure  pathway  identified. 


Contaminants 

Regulated 

Casual 

Recreational 

Commercial 

Industrial 

of  Concern 

Visitor 

Visitor 

Visitor 

Worker 

Worker 

None 

- 

- 

- 

- 

- 

REA5/RPT0(M9.REA  VI-C  9/7/90  5:04  pm  spl 
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The  results  of  the  soil  exposure  summary  indicate  that  there  are  no  CCXTs.  Site  SSA-5o 
designated  as  a  Priority  2  site,  based  on  the  most  sensitive  exposed  population  PPLV  (i.e 
the  industrial  worker). 


REA5/RPT0CS49.REA  VI-C  9/7/90  12:02  pm  spl 
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TABLE  SSA-5C-1 

SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  SSA-5C 


i 


CCNTMINANT 


SSA-5e-3 

EXPOSURE  EVALUATIONS  FOR  CASUAL  VISITORS 

DIRECT  INDIRECT  CUMULATIVE  DIRECT  INDIRECT  CUHJLATIVE  VEI 

PPLV  PPLV  PPLV  El  El  El  OPN 

(•t/lcs>  (*9/1(0)  (ng/kg) 


LEAD 


1.5E*04  0.0£»Cv  1.5£*04  3.9E-03  0.0E*OO 


9E-03 


0.0E«0O 


SSA-Sc-4 

EXPOSURE  EVALUATIONS  FOR  RECREATIONAL  VISITORS 

DIRECT  INDIRECT  CUMULATIVE  DIRECT  INDIRECT  CUMULATIVE  'VEI 

CONTAMINANT  PPLV  PPLV  PPLV  El  El  El  OPN 

(ng/kg)  (ng/kg)  («ig/kg) 

LEAD  9,2E*03  O.OE-00  9.2E»0S  6.6E-03  O.0E*OO  6.6e-03  0.0E*0O 


I 

I 

I 

I 

t 

I 

I 
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I 


8 


SSA-5C-5 

EXPOSURE  EVALUATIONS  TON  CCWESCIAL  WORKERS 


i 


DIRECT 

INDIRECT 

CUMULATIVE 

DIRECT 

INDIRECT 

CUMULATIVE 

VEI 

'HP 

CONTAMINANT 

PPLV 

PPLV 

PPLV 

El 

El 

El 

ENC 

(ng/kg) 

(A^/kg) 

(Aig/kg) 

1 

LEAD 

6.5E-*03 

0.OE*OO 

6.SE>03 

9.4E-03 

0,OE+00 

9.4E-03 

O.OE+00 

1 

I 


I 


I 


I 


a 


a 


■ 


a-137 


CONTAMINANT 


SSA-5e-6 

EXPOSUNE  EVALUATIONS  FOR  INDUSTRIAL  WORKERS 

DIRECT  INDIRECT  CUMULATIVE  DIRECT  INDIRECT  CUMULATIVE  VEI 

PPLV  OSVI  ESVI  PPLV  El  Et  El  OPN 

(mg/kg)  (ns/kg)  (ng/kg)  (ng/kg) 


ENC 


LEAD 


2.2E*03  O.OE+00  0.0E*0O  2.2E*03  2.8E-02  O.OE+00  2.8E-02 


O.OE+CO  O.OE+00 


2.16  SITE  SSA-5d:  SECTION  12  -  LEAD  DETECTION  (formerly  Section  12  - 

Uncontaminatcd  Area;  EBASCO,  1987m/RJC  87216R11  and  EBASCO,  1988n/RIC 
87216R11A) 

2.iC.l  Site-Specific  Considerations 

Ficti  SSA-5d-l  and  Table  SSA-5d-l  depict  the  target  contaminants  for  Site  SSA-5d. 

Boiii  gj  7,  and  34  through  36  were  included  in  this  exposure  assessment,  consistent  with 
difc  So  .diem  SAR.  According  to  site  history,  no  chemicals  from  the  RMA  target 
contaniinant  list  were  suspected  to  be  present  in  Site  SSA-5d  (EBASCO,  1987m/RlC 
87216R;l). 

2  16.2  Spadal  Distribution  of  Measured  Contaminant  Concentrations 
Tic  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
SS.V5d  are  shown  in  Figure  SSA-5d-l.  Table  SSA-5d-l  summarizes  the  maximum 
concentrations  of  contaminants  measured  in  soil  above  indicator  levels  for  the  ICP  metals, 
arsenic,  and  mercury  from  the  Phase  I  and  Pha.se  II  investigations.  The  boring  number  and 
depth  where  the  maximum  value  was  observed  are  shown.  No  data  were  included  for  ICP 
metals,  arsenic,  and  mercury  in  Horizon  2  because  direct  soil  exposure  below  10  ft  is 
assumed  to  be  negligible  (see  Volume  VI-A).  No  organic  contaminants  were  detected  at 
this  location.  Based  on  available  groundwater  data  from  the  first  quaner  1987  to  the  first 
quaner  1989  sampling  period,  no  evidence  of  groundwater  contamination  beneath  this  site 
was  found  (see  Volume  VI-A). 

2.16.3  Site  Exposure  Summary 

Tables  SSA-5d-2  through  SSA-5d-6  present  Draft  PPLVs  and  Els  for  each  site  contaminant. 
The  COCs  arc  summarized  below  for  each  exposed  population  and  with  the  critical 
exposure  pathway  identified. 


REA5/RPT0049.REA  Vl-C  9^7/90  5:05  pm  spl 
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Contaminants 

Regulated 

Casual 

Recreational 

Commercial 

Industrial 

of  Concern 

Visitor 

Visitor 

Visitor 

Worker 

Worker 

None 

- 

-- 

" 

" 

- 

The  results  of  the  soil  exposure  summary  indicate  that  there  are  no  COCs.  Site  SSA-5d  is 
designated  as  a  Priority  2  site,  based  on  the  most  sensitive  exposed  population  PPLV  (i.e., 
the  industrial  worker). 


REA5/RPTOOJy.REA  VI-C  9/^/90  12:03  pm  spl 
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Sixth  avCNuC 


TABLE  SSA-5d-I 

SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  SSA-5d 


REA9/TBL0066.REA  VI  E  8/30/90  10:52  pm  sma  17 


CONTAMINAMT 


SSA-5d-2 

EXPOSURE  EVALUATIONS  FOR  REGULATED  VISITORS 

DIRECT  INDIRECT  CUMULATIVE  DIRECT  INDIRECT  CUMULATIVE  VEI 

PPLV  PPLV  PPLV  E!  El  El  0PM 

(MS/kg)  <mg/kg)  (mg/kg) 


LEAD 


1.5E*04  O.OE+00  1.5E+04  7.8E-03  O.OE+00  7.a£-03 


O.OE+00 


EXPOSURE  EVALUATI<  CASUAL  VISITORS 


SSA-5<J-« 

EXPOSURE  EVALUATIONS  FOR  RECREATIONAL  VISITORS 

DIRECT  INDIRECT  CUMULATIVE  DIRECT  INDIRECT  CUMULATIVE  VEI 

CONTAMINANT  PPLV  PPLV  PPLV  El  El  El  OPN 

(ng/kg)  (mg/Rg)  (mg/Rg) 


LEAD 


9.2E+03  O.OE+00  9.2E+03 


1.3E-02  O.OE+00  1.3E-02 


O.OE+00 


SS*-5d-5 

EXPOSURE  EVALUATIOMS  FOR  COMMERCIAL  WORKERS 

DIRECT  IHOIRECT  CUMUUTIVE  DIRECT  IROIREa  CUMULATIVE  VEI 

PPLV  PPLV  PPIV  El  El  El  ENC 

<»i9/kg)  (mg/kg)  (mg/kg) 


6.5E+03  O-OE-fOO  6.5E+05 


1.8E-02  O.OE+00  1.8E-02 


O.OE+00 


$SA-5d-6 

exposure  evaluations  for  industrial  workers 

DIRECT  INDIRECT  CUMULATIVE  DIRECT  INDIRECT  CUMULATIVE  VEt 

CONTAMINANT  PPLV  OSVI  ESVI  PPLV  El  El  El  OPN  ENC 

(mg/kg)  (mg/kg)  (mg/kg)  (ing/kg) 


LEAD 


2.2E+03  0.0E«00  O.OE+OO  2.2E*03  5.5E-02  O.OE+00  5.5E-02 


O.0E*0O  O.OE+00 


2.17  SITE  SSA-5e.  SECTION  11  -  ULVALDA  DITCH  (formerly  Section  II- 

Uncontaminated  Area;  EBASCO,  19871/RIC  87216R10  and  EBASCO,  I988ni/RIC 
87216R10A) 

2.17.1  Site-Specific  Considerations 

Figure  SSA-5e-l  and  Table  SSA-5e-l  depict  the  target  contaminants  for  Site  SSA-5c. 
Borings  15,  20,  25,  32,  33,  40,  and  41  were  included  in  this  exposure  assessment, 
consistent  with  the  Southern  SAR.  According  to  the  site  history,  no  chemicals  from  the 
RMA  target  contaminant  list  were  suspected  to  be  present  in  Site  SSA-5e  (EBASCO 
19871/RIC  87216R10). 

2.17.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concenjations  of  the  target  contaminants  that  were  detected  in  Site 
SSA-5e  are  shown  in  Figure  SSA-5e-l.  Table  SSA-5e-l  summarizes  the  maximum 
concentrations  of  conta,Tiinants  measured  in  soil  above  indicator  levels  for  the  ICP  metals, 
arsenic,  and  mercury  and  CRLs  for  organic  contaminants  from  the  Phase  I  and  Phase  II 
investigations.  The  boring  number  and  depth  where  the  maximum  value  was  observed  arc 
shown.  No  data  were  included  for  ICP  metals,  arsenic,  and  mercury  in  Horizon  2  because 
direct  soil  exposure  below  10  ft  is  assumed  to  be  negligible  (sec  Volume  VI-A).  Based  on 
available  groundwater  data  from  the  first  quarter  1987  to  the  first  quarter  1989  sampling 
period,  no  evidence  of  groundwater  contamination  beneath  this  site  was  found  (see 
Volume  VI-A). 

2.17.3  Site  Exposure  Summary' 

Tables  SSA-5e-2  through  SSA-5c-6  present  Draft  PPLVs  and  Els  for  each  site  contaminant. 
The  COCs  are  summarized  below  for  each  exposed  population  and  with  the  critical 
exposure  pathway  identified. 


R£A5/RPT0m9Jt£A  VI-C  9/7/90  12:03  pm  spl 
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Contaminants 

Regulated 

Casual 

Recreational 

Commercial 

Industrial 

of  Concern 

Visitor 

Vh^tor 

Visitor 

Worker 

Worker 

Dibromochloropropane 

-- 

-- 

Direct 

Indirect 

Dir/Ind 

Note;  Direct  exposure  pathways  for  soils  include  soil  ingestion,  suspended  particulate  inhalation,  and  dermal 
contact. 

Indirect  exposure  pathways  include  open  and  enclosed  space  vapor  inhalation. 


The  results  of  the  soil  exposure  summary  indicate  that  exposure  to  contamination  from  the 
direct  and  indirect  pathways  both  contribute  to  the  exceedance  of  the  cumulative  PPLVs. 
Site  SSA-5e  is  designated  as  a  Priority  1  site,  based  on  the  most  sensitive  exposed 
population  PPLV  (i.e.,  the  industrial  worker). 


KEAS/'XPTOtUfJKfiA  S'l  C  •f.l  'X)  p"!  'H 
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FIGURE  SSA-5«-l 

Ptio?®  I  ond  Phc»9  I  Analytes  Detected 
Within  Of  Above  Indicotor  Levels 


Ao*"5ef"  O'Cv'fvj  '}'0U''3,  Maryto' 


f-IRO 


RocHy  Mountain  Afwnoi 

Prvoo'etl  t>y  Ebofco  Sei-v  c*i  Incorporated 


TABLE  SSA-5e-l 

SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  SSA-5e 


2-1S  1 


REA9/TBL(i066  REA  VI  E  K/3<V90  10:52  pra  smi  |g 


SSA-5e-2 


EXPOSURE 

EVALUATIOMS 

FOR  REGULATED  VISITORS 

DIRECT 

INDIRECT 

CUMULATIVE 

DIRECT  INDIRECT 

CUMULATIVE 

COMTAMINAMT 

PPLV 

PPLV 

PPLV 

El  El 

El 

<«>g/kg> 

(ing/kg) 

(mg/kg) 

0 I BROHOCHLOROPROPANE 

1.8£*01 

8.7E*05 

1.8E«01 

3.6E-02 

7.4E-07 

3.6E-02 

LEAD 

I.SEfOA 

O.OE»QO 

1.5E*04 

3.3E-03 

O.OE^OO 

3.3E-03 

VEI 

0PM 


O.OE+00 

O.OE+00 


SSA-5e-3 

EXPOSURE  EVALUATIONS  FOR  CASUAL  VISITORS 

DIRECT  INDIRECT  CUMULATIVE  DIRECT  INDIRECT  CUMULATIVE  VEI 

CONTAMINANT  PPLV  PPLV  PPLV  El  El  El  OPN 

(ng/kg)  (ng/kg)  (no/kg) 


DIBRCMOCKLOROPROPANE  1.8E+01  8.7E+05  1.8£*01  3.6C-02  7.4E-07  3.6E-02  O.OE+OP 

LEAD  1.5E+04  O.OE+00  1.5E*M  3.3E-03  0.0E*OO  3.3E-03  O.OE+00 


SSA-5e-4 

EXPOSURE  EVALUATIOMS  FOR  RECREATIONAL  VISITORS 

DIRECT  INDIRECT  CUMULATIVE  DIRECT  INDIRECT  CUMULATIVE  VEI 

COMTAMINAMT  PPLV  PPLV  PPLV  El  El  El  OPM 

(mg/kg)  (ing/kg)  (mg/kg) 


DIBROMOCHLOfiOPROPANE  2.5E+00  1.4E-05  2.5E+00  2.6E-01*  4.8E-06  2.6E-01*  O.OE+00 

LEAD  9.2E*03  0.0£«00  9.2E-03  5.5E-03  O.OE+00  5.5E-03  O.OE+00 

*:  El  Is  equal  to  or  exceeds  1.0E-01 
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CONTAMINANT 


SSA-5e-5 

EXPOSURE  EVALUATIONS  FOR  COMMERCIAL  WORKERS 

DIRECT  INDIRECT  CUMULATIVE  DIRECT  INDIRECT  CUMULATIVE  VEI 

PPLV  PPLV  PPLV  El  El  El  ENC 

(mg/kg)  (mg/kg)  (mg/kg) 


DIBROMOCHLOROPROPANE  2.3E+01  A-BE+OO  3.9E+00  2.9E-02  1.4E-01‘  1.6E-01*  O.OE+00 

LEAD  6.5E+03  O.OE+00  6.5E+03  7.8E-03  O.OE+00  7.8E-03  O.OE+00 


El  is  equal  to  or  exceeds  1.0E-01 
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SSA-5e-6 

EXPOSURE  EVALUATIOMS  FOR  INDUSTRIAL  WORKERS 


DIRECT 

INDIRECT 

CUMULATIVE 

DIRECT 

INDIRECT 

CUMULATIVE 

VEI 

CONTAMINANT 

PPLV 

OSVI 

ESVI 

PPLV 

El 

El 

El 

OPN  ENC 

(mg/kg) 

(mg/kg) 

(mg/kg) 

(mg/kg) 

DIBROMOCHLOfiOPROPANE 

1.4E+00  1.2E*05 

4.8E+00 

1.1E+00  4.6E-01*  1.4E-01* 

6.0E-01* 

O.OE+00 

O.OE+00 

LEAD 

2.2E+03  O.OE+00 

O.OE+00 

2.2E+03  2.3E-02  O.OE+00 

2.3E-02 

O.OE+00 

O.OE+00 

£I  is  equal  to  or  exceeds  1.0E-01 
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3.0  STUDY  AREA  EXPOSURE  SUMMARY 


The  exposure  assessment  results  for  the  SSA  at  RMA  are  summarized  in  Table  3-1.  Of 
the  17  sites  evaluated,  13  sites  were  designated  as  Priority  1  sites  based  on  the  most 
sensitive  exposed  population  PPLV  (i.e.,  the  industrial  worker).  These  include: 

•  Eastern  Upper  Derby  Lake  (SSA-la) 

•  Upper  Derby  Lake  (SSA- lb) 

•  Lower  Derby  Lake  (SSA-lc) 

•  Rod  and  Gun  Club  Pond  (SSA- Id) 

•  Lake  Ladora  (SSA-le) 

•  Drainage  Ditches  (SSA-2a) 

•  Sand  Creek  Lateral  (SSA-2b) 

•  Drainage  Ditch  and  Overflow  Basin  (SSA-2c) 

•  Buried  Lake  Sludge  (SSA-3a) 

•  Buried  '-ake  Sludge  (SSA-3b) 

•  Trash  Dump  (SSA-4) 

•  Havana/Peoria  Streets  -  Ponds  and  Ditches  (SSA-5b) 

•  Section  11  -  Ulvalda  Ditch  (SSA-5e). 

Four  sites  were  designated  as  Priority  2  sites  based  on  the  most  sensitive  exposed 
population  PPLV  (i.e.,  the  industrial  worker).  These  include; 

•  Lake  Mary  (SSA- If) 

•  Section  1  -  Dibromochloropropane  Detection  (SSA-5a) 

•  Section  12  -  Lead  Detection  (SSA-5c) 

•  Section  12  -  Lead  Detection  (SSA-5d). 

The  C(X!s  in  soils  and  sediments  (i.e.,  those  displaying  an  El  greater  than  0.1)  for  the 
SSA,  based  on  the  most  sensitive  exposed  population  PPLV  (i.e.,  the  industrial  worker), 
are: 

•  Aldrin 

•  Carbon  tetrachloride 

•  Chlordane 

3-1 
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•  * 


•  Dibromochloropropane 

•  Dieldrin 

•  PPDDE 

•  PPDDT 

•  Hexachlorocyclopentadiene 

•  Isodrin 

•  Methylene  chloride 

•  1,1,2^-Tetrachloroethane 

•  Arsenic 

•  •  Chromium 

•  Lead 

No  COSs  in  groundwater  (i.e.,  those  displaying  a  VEI  greater  than  1)  were  identified  for 
the  SSA. 
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TABLE  3-1 

NUMBER  OF  EXCEEDANCES  FOR  CONTAMINANTS  OF  CONCERN 
IN  THE  SOUTHERN  STUDY  AREA 


Contaminant  of  Concern 

Number  of  Exceedances 

Aldrin 

8 

Carbon  tetrachloride 

1 

Chlordane 

6 

Dibromochloropropane 

2 

Dieldrin 

9 

PPDDE 

3 

PPDDT 

3 

Hexachlorocyclopentadiene 

1 

Isodrin 

1 

Methylene  chloride 

2 

1,1,2,2-Tetrachloroethane 

4 

Arsenic 

3 

Chromium 

2 

Lead 

1 

pm 
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NONTARGET  SCREENING 


A  number  of  nonmrget  contaminants  were  originally  identified  through  a  screen  (i.e., 
toxicity,  concentration,  frequency  of  occurrence)  of  the  nontarget  fraction  of  the  Phases  I 
and  II  RI  data  as  part  of  the  RMA  Chemical  Index  (EBASCO,  1988b/RIC88357R01). 
These  contaminants  were  carried  through  to  the  exposure  assessment  where  an  additional 
screening  was  performed  to  determine  whether  PPLVs  should  be  developed  for  each  of  the 
site-specific  nontarget  contaminants.  Development  of  PPLVs  for  these  contaminants  was 
based  on  four  screening  'iriteria,  namely,  frequency  of  occurrence,  similarity  of  the 
nontarget  concentration  to  that  of  target  contaminants,  suspicion  that  the  detection  was  a 
laboratory  contaminant,  and  co-occurrence  of  nontargets  with  targets  in  Arsenal  soils  (see 
Volume  VI- A,  Section  2.2.3. 1). 

The  results  of  the  nontarget  evaluations  for  each  site  of  Southern  Study  Area,  their 
screening  parameters,  and  the  decision  to  further  consider  or  reject  them,  are  presented  in 
Table  A-1. 
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TABLE  A-1 

SOUTHERN  STUDY  AREA  NONTARGET  SCREENING 
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APPENDIX  B 

OPEN  SPACE  VAPOR  INHALATION  PATHWAY 
SCREENING  ANALYSIS  FOR  SOUTHERN  STUDY  AREA  LAKE  SITES 
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OPEN  SPACE  VAPOR  INHALATION  PATHWAY 
SCREENING  ANALYSIS  FOR  SOUTHERN  STUDY  AREA  LAKE  SITES 


In  order  to  determine  the  significance  of  inhalation  of  vaporized  contaminants  through 
surface  water  bodies  from  lake  sediments,  a  screening  analysis  was  performed.  The  screen 
consisted  of  two  types  of  analyses:  (1)  a  worst-case  estimate  of  ambient  air  concentrations 
was  obtained  through  equilibrium  partitioning  and  (2)  for  those  chemicals  for  which  the 
equilibrium  concentrations  computed  from  (1)  above  exceeded  their  allowable  air 
concentration  (AAQ  by  more  than  one  order  of  magnitude,  a  more  elaborate  model  (EPA, 
1988)  was  used.  These  analyses  arc  described  below. 


SIMPLE  EQUILIBRIUM  PARTITIONING 


Equilibrium  partitioning  of  the  contaminants  between  sediments  and  water  and  between 
water  and  air  was  assumed.  This  method  gives  very  conservative  estimates  of  the  ambient 
air  contaminant  levels,  since  it  predicts  instantaneous  equilibrium  air  concentrations  with  no 
aqueous  dilution  or  wind  dispersion.  The  mathematical  computations  for  this  worst-case 
estimate  scenario  are  shown  below. 


Using  the  simple  equilibrium  relationships, 
=  (H/R  *  T)  *  C, 


(1) 


where 

=  contaminant  co’  ;centration  in  air 
H  =  Henry’s  Law  constant 
R  =  universal  gas  constant 
T  =  temperature 

Cw  =  contaminant  concentration  in  water 
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(2) 


where 


C^=  contaminant  concentration  in  sediment 

Kj  =  site-specific  sediment/water  partitioning  coefficient 

K,  =  Koc  *  Foe  (3) 

where 

Koc  =  soil  to  water  partition  coefficient  normalized  to  organic  carbon 
Foe  =  fraction  of  organic  carbon  in  soil 

and  rearranging  and  combining  equations  (1)  through  (3)  with  propei  unit  conversions 

C„(mg/mO  =  -  H  MOQQ  l/m^ 

Koc  *  Foe  *  R  *  T 

where  all  variables  arc  the  same  as  defined  earlier. 

The  following  data  were  used,  based  upon  average  contaminant  concentrations  reported  in 
the  sediment. 


Site 

Contaminant 

(mg/kg) 

H 

Koc 

SSA-lb 

Aldrin 

0.064 

1.60E-05 

46,875 

SSA-lb 

Chlordane 

0.21 

9.63E-06 

140,600 

SSA-lb 

PPDDE 

0.016 

6.80E-05 

92,661 

SSA-lb 

PPDDT 

0.036 

5.13E-04 

302,000 

SSA-lb 

Dieldrin 

0.041 

4.58E-07 

7,179 

SSA-lb 

Endrin 

0.028 

4.20E-06 

7,494 

SSA-lb 

Hexachlorocyclopentadiene 

0.02 

1.37E-02 

11,534 

SSA-lb 

Isodrin 

0.072 

1.70E-04 

38,220 
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Site 

Contaminant 

(mg/kg) 

H 

Koc 

SSA-lc 

Aldrin 

0.048 

1.60E-05 

46,875 

SSA-lc 

Chlordane 

0.11 

9.63E-06 

140,600 

SSA-lc 

PPDDE 

0.0072 

6.80E-05 

92,661 

SSA-lc 

PPDDT 

0.0081 

5.13E-04 

302,000 

SSA-lc 

Dieldrin 

0.013 

4.58E-07 

7,179 

SSA-lc 

Endrin 

0.038 

4.20E-06 

7,494 

SSA-lc 

Dibromochloropropane 

0.053 

3.30E-04 

255 

SSA-lc 

Isodrin 

0.014 

1.70E-04 

38,220 

SSA-le 

Aldrin 

0.016 

1.60E-05 

46,875 

SSA-lc 

PPDDE 

0.015 

6.80E-05 

92,661 

SSA-le 

PPDDT 

0.036 

5.13E-04 

302,000 

SSA-le 

Dibromochloropropane 

0.031 

3.30E-04 

255 

SSA-le 

Dieldrin 

0.05 

4.58E-07 

7,179 

SSA-le 

Endrin 

0.0078 

4.20E-06 

7,494 

SSA-le 

Isodrin 

0.019 

1.70E-04 

38,220 

SSA-le 

Methylene  chloride 

1.7 

2.03E-02 

16 

SSA-le 

Methylisobutyl  ketone 

1 

l.lOE-04 

4 

SSA-le 

Tetrachloroethylene 

1 

2.59E-02 

362 

SSA-le 

1,1,1  -Trichloroethane 

0.6 

1.44E-02 

217 

SSA-lf 

Aldrin 

0.0049 

1.60E-05 

46,875 

SSA-lf 

PPDDE 

0.0071 

6.80E-05 

92,661 

SSA-lf 

PPDDT 

0.015 

5.13E-04 

302,000 

Using  equation  (4),  the  predicted  equilibrium  air  concentrations 

were  computed  and  are 

given  below,  together  with  the  AAC  values  for 

as  discussed  in  Volume  IV,  Section  4,6.1. 

an  industrial  worker,  which  were  computed 

Site 

Contaminant 

C„  (mg/m’) 

AAC  (mg/m’) 

SSA-lb 

Aldrin 

2.71E-04* 

1.69E-06 

SSA-lb 

Chlordane 

1.78E-04 

2.21E-05 

SSA-lb 

PPDDE 

1.46E-04 

8.31E-05 

SSA-lb 

PPDDT 

7.58E-04 

8.31E-05 

SSA-lb 

Dieldrin 

3.24E-05* 

1.78E-06 

SSA-lb 

Endrin 

1.95E-04 

8.60E-03 

SSA-lb 

Hexachlorocyclopentadiene 

2.95E-01* 

1.89E-03 

SSA-lb 

Isodrin 

3.97E-03 

2.01E-03 
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Site 


Contaminant 


C„  (mg/m’) 


AAC  (mg/m’) 


SSA-lc 

Aldrin 

2.03E-04* 

1.69E-06 

SSA-lc 

Chlordane 

9.34E-05 

2.21E-05 

SSA-lc 

PPDDE 

6.55E-05 

8.31E-0.5 

SSA-lc 

PPDDT 

1.71E-04 

8.31E-05 

SSA-lc 

Dieldrin 

1.03E-05 

1.78E-06 

SSA-lc 

Endrin 

2.64E-04 

8.60E-03 

SSA-lc 

Dibromochloropropane 

8.51E-01* 

2.03E-05 

SSA-lc 

Isodrin 

7.72E-C4 

2.01E-03 

SSA-le 

Aldrin 

6.77E-05* 

1.69E-06 

SSA-le 

PPDDE 

1.37E-04 

8.31E-05 

SSA-le 

PPDDT 

7.58E-04 

8.31E-05 

SSA-le 

Dibromochloropropane 

4.97E-01* 

2.03E-05 

SSA-le 

Dieldrin 

3.96E-05* 

1.78E-06 

SSA-le 

Endrin 

5.42E-05 

8.60E-03 

SSA-le 

Isodrin 

1.05E-03 

2.01E-03 

SSA-le 

Methylene  chloride 

2.67E-04* 

2.03E-03 

SSA-le 

Methylisobutyl  ketone 

3.41  E-02* 

5.73E-01 

SSA-le 

Tetrachloroethylene 

8.87E-02* 

8.60E-03 

SSA-le 

1,1,1-Trichloroethane 

4.94E-02* 

&.60E+00 

SSA-lf 

Aldrin 

2.07E-05* 

1.69E-06 

SSA-lf 

PPDDE 

6.46E-05 

8.31E-05 

SSA-lf 

PPDDT 

3.16E-04 

8.31E-05 

*  Estimated  C„  significandy  exceeds  the  AAC. 

Comparing  C„  to  the  chemical-specific  AACs,  the  vapor  pathway  through  the  surface  water 
bodies  was  then  shown  to  be  insignificant  (ratio  is  much  less  than  1),  marginal  (ratio  is 
within  a  factor  of  10),  or  significant  (ratio  is  much  greater  than  1).  For  those  contaminants 
which  exhibited  significant  exceedances  based  on  the  simple  equilibrium  assumptions  (e.g., 
Aldrin  and  Dieldrin),  the  second  analysis  was  performed. 

E.XTENDED  PARTITIONING  MODEL 

This  procedure  entailed  (1)  computing  a  contaminant  emission  rate  (E,)  through  the  u.se  of 
the  mass  transfer  model  described  in  the  EPA  Superfund  Exposure  Assessment  Manual 
(EPA,  1988),  (2)  using  the  ISCLT  computer  model  to  determine  a  site-specific  wind 
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dispersion  factor  (X/FJ,  and  (3)  calculating  the  estimated  air  concentration  and  comparing 
this  value  to  the  AAC  as  described  in  the  previous  screen.  These  analyses  arc  detailed 
below. 

Computation  of  Contaminrnt  Emission  Rate  (E^  -  The  contaminant  emission  rate  (Ej)  in 
units  of  mg/cm^-sec  was  calculated  using  the  following  relationships. 

E,  =  K,  *  C.  +  10  (5) 

where 

K,  =  mass  transfer  coefficient  of  contaminant  i 

where  K,  is  the  overall  mass  transfer  coefficient  in  cm/sec.  was  calculated  by  simple 
equilibrium  partitioning  as 

C^=  ^  (6) 

K, 


where  C,.  C^,  and  are  as  defined  earlier. 


K,  is  calculated  as: 


=  “i - ^  D  *  T 

K,,  K„  *  K,. 

where  K,,  is  the  gas  phase  ma.ss  transfer  coefficient  of  contaminant  i  and  K,,  is  the  liquid 
phase  mass  transfer  coefficient  of  contaminant  i,  calculated  as: 


K„  = 


MW,  ^  T  *  ^ 

MW,  298 


(8) 
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where 


H,  R,  and  T  are  as  defined  earlier 

MW,  =  molecular  weight  of  oxygen  (16  g/g-mole) 

MW,  =  molecular  weight  of  contaminant  i 

K|^  =  liquid  phase  mass  transfer  coefficient  of  oxygen  in  units  of  cnv'sec 
Weber  (1972)  computed  K,^  as 

K,^  =  32.3  *  (1.018)^-“  *  2.7  x  10^  (9) 

where 

T,  =  temperature  in  degrees  Celcius  (25°C) 

Kij  in  equation  (7)  is  the  gas  phase  mass  transfer  coefficient  in  units  of  cm/sec  and  is 
expressed  as: 


1.005 

__  *  K,,. 

298 


where 

MW.  =  molecular  weight  of  water  (18  g/g-mole) 

K,g.,  =  gas  phase  mass  transfer  coefficient  of  contaminant  i  in  water  (5.8  x 
10’  g-mol/cm^-sec;  Hwang,  1982) 


In  order  to  use  the  value  of  K,^,  in  equation  (10),  it  must  be  converted  into  units  of 
cm/'sec.  This  manipulation  is  shown  below  and  results  in  a  value  of  1.04  x  10  ’  cm/sec, 
where  p.  is  the  density  of  water  (1  g/cin’). 
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Solving  equations  (5)  through  (11)  for  the  contaminants  exceeding  their  AACs  in  the  fj^st 
screen,  the  E,  values  were  determined.  These  values  are  listed  below,  a'f^ng  with  the 
chemical-specific  parameters  described  above. 


Site 

Contaminant 

C_  (mz/kg) 

H 

Koc 

MW 

SSA-Ib 

Aldrin 

0.064 

1.60E-05 

46,875 

365 

'  03E-09 

SSA-lb 

Elieldrin 

0.041 

4.58E-07 

7,179 

381 

1.21E-10 

SSA-lb 

Hexachlorocyclopentadiene 

0.02 

1.37E-02 

11J34 

273 

1.12E-06 

SSA-lc 

Aldrin 

0.048 

1.60E-05 

46,875 

365 

7.71E-10 

SSA-Ic 

Dibromochloropropane 

0.053 

3.30E-04 

255 

236 

3.73E-06 

SSA-le 

Aldrin 

0.016 

1.60E-05 

46,875 

365 

2.57E-10 

SSA-le 

Dibromochloropropane 

0.031 

3.30E-04 

255 

236 

2.18E-06 

SSA-le 

Dieldrin 

0.05 

4.58E-07 

7,179 

381 

1.48E-10 

SSA-le 

Methylene  chloride 

1.7 

2.03E-02 

16 

85 

1.47E-01 

SSA-le 

Methylisobutyl  ketone 

1 

1.10E-(M 

4 

100 

2.00E-03 

SSA-le 

Tetrachloroethylenc 

1 

2.59E-02 

362 

166 

3.72E-03 

SSA-le 

1,1.1  -Trichloroethane 

0.6 

1.44E-02 

217 

133 

2.40E-03 

SSA-lf 

Aldrin 

0.0049 

1.60E-05 

46.875 

365 

7.87E-11 

Compute  the  Site-Specific  Wind 

Di-spersion 

Factor  (X/FJ  - 

The  wind  dispersion 

factor  is 

computed  through  the  use  of  the  Industrial  Source  Complex  Long  Term  (ISCLT)  model 
(EPA,  1987,  1986b)  as  described  in  Volume  IV,  Section  4.6.  The  values  used  for  the  four 
laJfe  sites  in  the  Southern  Study  Area  arc  listed  along  with  estimated  air  concentration. 


Estimation  of  the  Contaminant  Concentration  in  Air  (C,,)  -  The  air  concentration  is 
computed  as  follows; 


C.„  =  E,  *  (X/FJ 


(12) 


Comparing  the  resulting  values  for  C„  to  the  contaminant-specific  recreational  land  use 
AAC  shown  below,  the  significance  of  this  pathway  can  be  evaluated.  These  values  show 
that  the  vapor  pathway  for  lake  sites  in  the  Southern  Study  Area  is  insignificant. 
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Site 

Contaminant 

AAC 

SSA-lb 

Aldrin 

2.31E-05 

2.38E-14 

1.69E-06 

SSA-lb 

Dieldrin 

2.31E-05 

2.81E-i5 

1.78E-06 

SSA-lb 

Hexachlorocyclopentadiene 

2.31E-05 

2.59E-11 

1.89E-03 

SSA-lc 

Aldrin 

1.13E-06 

8.71E-16 

1.69E-06 

SSA-lc 

Dibromochloropropane 

1.13E-06 

4.21E-12 

2.03E-05 

SSA-le 

Aldrin 

8.78E-06 

2.26E-15 

1.69E-06 

SSA-le 

Methylene  chloride 

8.78E-06 

1.29E-06 

2.03E-03 

SSA-le 

Methylisobutyl  ketone 

8.78E-06 

1.75E-08 

5.73E-01 

SSA-le 

Tetrachloroethylene 

8.78E-06 

3.27E-08 

8.60E-03 

SSA-le 

1,1,1  -Trichloroe  thane 

8.78E-06 

2.11E-08 

8.60E+00 

SSA-lf 

Aldrin 

8.73E-05 

6.87E-15 

1.69E-06 
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Appendix  C 
Southern  Study  Area 


One  site  in  this  study  area  had  exceedances  of  the  open  space  vapor  inhalation  pathway: 
SSA-2b.  According  to  the  methodology  presented  in  Volume  IV,  Section  4.5.8,  the 
representative  exposure  index  (£1,^.)  was  calculated  using  the  mean  soil  contaminant 
concentration  at  the  site  for  the  specific  contaminant(s)  in  question. 

The  mean  soil  contaminant  concentrations  were  calculated  as  the  geometric  mean  of  the  hits 
for  contaminants  with  less  than  30  percent  hits  and  the  adjusted  geometric  mean  of  the  hits 
for  contaminants  with  greater  than  30  percent  hits.  This  procedure  was  adopted  to  ensure  the 
most  conservative  computation  of  the  mean  values. 

The  EIre,  was  then  calculated  using  the  lowest  open  space  SPPPLV  calculated  for  a  particular 
contaminant  at  the  site.  The  open  space  SPPPLVs  used  were  either  recreational  (Rec)  and 
industrial  (Ind).  EIre,’s  with  values  greater  than  0.1  are  exceedances  and  arc  designated  with 
an  asterisk.  The  sites,  contaminants,  SPPPLVs,  mean  concentrations,  and  EIr^p’s  are  listed  in 
Table  C-1. 

There  were  no  EIrj,  exceedances  for  this  study  area. 
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TABLE  C-1 

SOUTHERN  STUDY  AREA  EI»b,’s 


Site 

Contaminar:: 

SPPPLV 

(ug/Jcg) 

Mean 

Concentrations 

(ug/kg) 

EW 

SSA-2b 

Aldrin 

280  Ind'' 

2.5 

9.0  X  10  ’ 

Dieldrin 

1300  Ind 

1.1 

7.7  X  KT* 

1/  Ind  denotes  thst  the  indusirul  wodcer  SPPPLV  was  used  to  cskulate  El^v 
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